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COMPLIMENTS OF THE SEASON, 
It gives THE ELECTRICAL, WorLD pleasure to cordially wish its 


readers a Happy New Year and much prosperity during 1895. 


OUR SERIAL ARTICLES. 
In the present issue, the first of a new volume, we give at the 


head of the serial articies of Messrs. Houston and Kennelly, A. E. 


Wiener and Dr. Bell, a synopsis of the parts which have previously 


appeared. This will enable a new reader to intelligently follow 
the remainder of the sections, and, at the sametime, will serve as a 
review that will doubtless be appreciated by those who have read 


the articles from the beginning. 


BREAKING THE RECORD AGAIN. 

This is the largest number of an electrical journal ever published. 
The edition printed is also the greatest, 17,250 copies. How pre- 
vious large editions of THE ELECTRICAL WORLD compared with this 
as regards advertising will be seen from these figures: 


Number of Inches of 


Pages. advertisements. advertising. 
PEL GE TS, FONE ke one eee 4 ee o« @ 301 2,099 
Om Caters. web es ee a ee ee 52 357 2,613 
eS eae oe eae ee ee ae 56 378 2,828 
a ian ee eae ae 76 386 3,215 
JORG 5) Oe 6 cw ete Ot Us 88 395 3,781 


Surely the business outlook in the electrical and kindred indus. 


tries must be promising to render such an issue possible. 





TECHNICAL SUBJECTS POPULARLY TREATED. 





We print elsewhere the first five of a series of technical articles on 
the practical or industrial side of electrical science, and written so 
as to be easily understood by those who have not had the time or 
inclination to become versed in the more special knowledge usually 
demanded when applying to other sources of information on the 
same subjects. While the subjects are treated in a popular manner 
in one sense, they differ from most articles of the kind in being from 
the pens of technically competent writers, and are technically cor- 
it is scarcely necessary to, state, 


rect in their information—which, 


is too often not true of the usual popular article. While we believe 
that the series will be particularly appreciated by the business man, 
who, as a rule, has not time to delve into special treatises or to 
follow consecutively the various developments as announced in the 
periodical press, and also by the student and general reader, we 
also feel sure that they will not be found without interest by the 
technical reader. The authors have avoided dwelling upon matters 
of special or purely theoretical interest, but as the articles will 
cover a wide range of electrical applications, many of them will 
doubtless touch upon subjects that some, though experts in one of 
the branches treated, have had little or no opportunity to follow 
closely if at all, and who will be interested in becoming acquainted 
with their general outlines. In the present issue the manufacture 
Eyre, every 

Mr. B. F. 


Miles, in the same manner, treats of the manufacture of arc light 


of the incandescent lamps is described by Lieut. M. K. 


stage of the numerous processes being clearly explained. 


carbons, which is a subject on which heretofore but little informa- 


tion has been available. A typical central station dynamo is the 


theme of Lieut. J. 
a most interesting account of the manufacture of storage batteries, 


Cahoon’s’ article, and Mr. J. Appleton gives 


which is particularly apropos at a moment when this industry 
promises to assume much larger proportions than, owing to unfor- 


tunate litigation, it has in the past. The article on the street railway 


controller in a short space gives the information necessary to 
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understand the various systems of controlling apparatus that are 
now, or have been, in use; the usual extremely complicated dia- 
grams of connections are omitted, as they ordinarily tend merely to 
create in the mind of otber than street railway electricians the 
impression that the subject is a difficult one to understand, which 
a reading of the article will show is far from being correct. In 
succeeding issues will appear articles on other practical applications, 
written in pursuance of the plan followed in the present ones. 








IS THIS DUE TO THE CHANGE IN FORM ? 

To print the first issue of THE ELECTRICAI, WORLD for 1894, 
consisting of 15,000 copies of 100 pages, required just 200 reams of 
paper. The present edition consists of 17,250 copies of 128 pages, 
and no less than 274 reams of paper, weighing a little over 9 1-7 
tons, is used for this single number, an increase in paper amount- 
ing to 37 per cent. ‘The first number of 1894 had 40 pages of read- 
ing matter. Owing to the smaller type in which the paper is now 
set, to-day’s 40 page issue contains considerably more matter than 
did the corresponding issue of last year. In volume of advertising 
this week’s paper contains 88 pages, against 60 a year ago, an in- 
crease of 32 per cent; 395 advertisements, against 320, an increase 
of 19 per cent.. and 3,781 inches, against 2,541, an increase of 33 


per cent. 


THE DIGEST. 

Commencing with the present number, the scope of THE ELEC- 
TRICAL, WOLDR’S Digest of Current Technical Electrical Litera- 
ture will be extended to include matter published in American as 
well as in foreign journals. ‘This was the ultimate intention when 
the Digest department was established two years ago, and as many 
readers have also urged the change just made, we have reason 
to feel that the notable increase of labor and expense entailed will 
be appreciated. One of the prinicipal considerations that led to the 
extension of the Digest was the recognition of the fact that hereto- 
fore many useful articles on electrical subjects have been unavail- 
able to the general electrical public through appearing in periodical 
to which they do not have access. Among these are the college 
technical publications, which frequently contain the results of 
original experimental work of value. The transactions of professional 
societies other than electrical also occasionally contain a paper on 
an electrical subject, and the same is true of the various general and 
special scientific journals, the total assuming considerable propor- 
tions. Owing to the prior clims on our space of original matter, of 
which even only a portion of that submitted having intrinsic value 
can be utilized, it has been impossible for us to reprint these arti- 
cles, or even to abstract them in the usual form. Hereafter they 
will be treated by Mr. Hering in the Digest department, after the 
system heretofore applied to foreign periodical literature, and in ad- 
dition, there will be a Digest of the more important articles appearing 
in American electric journals. It is not intended, however, to make 
these articles inclusive in character, but rather, following the 
scheme of the foreign Digest, to briefly indicate the main points 
brought out, the reader desirous of learning all of the details being 
referred to the original. We feel that this new feature will greatly 
enhance the already important character of this department of THE 
ELECTRICAL WoRLD. We may add that the amount of work in- 
volved in preparing the weekly instalments is much greater than 
might be supposed from their extent. When it is considered that 
scores of journals have weekly to be carefully scanned, and articles, 
when found worthy of notice, closely studied to he able to give in 
a few words an intelligent idea of their main points, it will be seen 
that the labor and attention required is extremely arduous; partic- 
ularly as many articles read over are found to contain nothing 
worthy of mention. It is an entirely different matter to condense a 


long or important article into a minimum number of words than to 
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abstract it in the usual manner without particular reference to the 
space occupied, and this is particularly true if the aim is to make 
the digest of the article a conscientious summary of the original. 


THE PROMISE OF THE NEW YEAR, 

We are not of those who consider that ‘‘electricity is only in its 
infancy,’’ but on the contrary believe that it has arrived at an age 
of maturity and contains little probability of the startling develop- 
ments which the lay public thinks it may at any time bring forth. 
On the other hand, there are promises of great advances in several 
directions, some of which may even be realized during the year 
now commencing. Of these by far the most important is the real- 
ization of ‘‘cold light,’’ or electric lamps in which a considerable por- 
tion, instead of perhaps less than one per cent., as at present, of the 
energy supplied will be converted into luminous, instead of heat, 
rays. Tesla and Pupinin this country, Lodge in England, and 
Ebert and others in Germany have been working in this direction, 
and though the results thus far have been meagre from a practical 
standpoint, yet the glimpses given of the possibilities lead us to 
hope that they may eventually be realized. Thus far the researches 
have been largely gropings in the dark, but with the rapid advances 
being now made in the knowledge of Hertzian phenomena we 
may soon have the principles developed from which practical 
results will follow as mere deductions, as;when atter Faraday discov- 
ered the phenomenon of induction every modern application of 
electrodynamics could have been at once predicted if the condi- 
tions of the problem had been given. The German school of electro- 
chemists also seem to be working along new and promising lines, 
though thus far the results offered have had little practical value, 
and some of them, as, for example, the recent hydro-carbon gas 
battery, described in our columns, seem like familiar sights dis- 
played in a new light and described in new scientific terms. Going 
from the domain of pure science to that of the engineer, we are on 
surer ground, for here it is merely a question of fashioning the 
material at hands in accordance with the conditions which may 
present themselves. The starting of the Niagara plant during the 
year will undoubtedly give an impetus to the utilization of other 
water-powers for electrical purposes, and the transmission of power. 
The year will also possibly mark a considerable advance in arc light 
engineering through the employment of larger and direct-connected 
units, and finally fix the practice of the exclusive use of direct 
connected machinery for all except the smallest units in all gen- 
erating stations and larger isolated plants. We may also expect 
during the year to see the commencement in all cities and larger 
towns of electrical power distribution by multiphased currents, 
which may also result eventually in largely affecting the present 
methods of electric light supply. Whether long-distance electric 
traction will make any advance is questionable; thus far the 
propositions to this effect have been purely speculative ones, or 
made with a view to obtaining franchises really intended for local 
traffic, and until the subject is studied niore from an engineering 
standpoint than it has been it will be unsafe to hazard an opinion. 
Urban and shorter inter-urban lines, however, will be enormously 
increased if we are to judge from the many hundreds of projects 
that have been announced in our news columns the last several 
months, and the time does not seem far distant when a horse car 
will be almost a curiosity. Underground conduit traction schemes 
will probably await the outcome of the road to be built in New 
York; this, however, in this light of the success of the similar 
one at Budapest, does not seem doubtful. Long distance telephony 
with cheap lines and telegraphing without wires, both await the 
solution of the scientific problems we have before referred to, the 
experiments in Europe in regard to the latter revealing no possi- 
bilities beyond what might have been experimentally;shown years 


ago if it had been thought worth the while. 
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Ludwig Boltzmann. 





BY M. I. PUPIN. 


Few Continental mathematical physicists appeal so strongly to 
the mode of thinking of the English student as does Boltzmann. 
His profundity reminds one of Helmholtz; his suggestiveness is 
very much like that of Maxwell; his mathematical elegance re- 
calls the pleasures which the lover of mathematical physics derives 
from the reading of the classical writings of Kirchhoff, Neuman 
and Jacoby; his clearness is that of the English school of mathe- 
matical physics, the School of Thomson, Stokes and Airy. 

In Boltzmann we have a happy combination of the cold exact- 
ness of the North and the warmth of feeling and the vividness of 
imagination of the South. German science celebrated most of its 
triumphs in the North, German poetry and German art fiour- 
ished and fldurish to-day principally in the milder regions of the 
genial South, on the banks of the Danube, the Neckar, and the 
Rhine. 

It is on the banks of the Danube that one would naturally look 
for the home of Boltzmann, and in no other place than that 
most charming of continental towns, 





Vienna, the blessed Austrian metropol- 
is. Blessed indeed, may it well be 
called, for it was a blessing from 
Heaven to be a dwelling place of 
that most nobie of European dynasties, 
the imperial house of MHapsburg. 
Wiser, more generous, and more en- 
thusiastic patrons than the Hapsburg- 
ers of art, literature and science have 
never been seen. 

Here Boltzmann was born in 1844, 
and here he studied at the famous 
University, where he received his de- 
gree of Ph.D. in 1869. It should be 
mentioned, however, that Boltzmann 
studied also at the Universities of 
Heidelberg and Berlin, and that they 
share with the University of Vienna the 
honor of having contributed to the 
early training of this representative 
German physicist. In 1869, when only 
25 years of age, he was appointed 
Professor of Mathematical Physics at 
the University of Graz, where he re- 
mained till 1873, when the University 
of Vienna called him to the chair of 
mathematics. His friends in Graz 
knew Boltzmann’s love for experi- 
mental physics, and they understood 
full well that an offer of the chair in 
experimental physics would bring him 
back again; and so it did. Boltzmann 
returned to Graz in 1876 and continued 
his most productive work there as Pro- 
fessor of Experimenta] Physics until 
1889, 

During 24} earlier part of this period 
Boltzmann devoted much of his atten 
tion to molecular physics, and as the 
principal results of his epochmaking 
investigations may be cited his resarches into the kinetic theory of 
gases and the mechanical basis of the second law of thermodynamics. 
It is interesting to mention in this connection that while still a student 
at the university, Boltzmann felt a strong desire to read the works of 
Maxwell, Thomson, Stokes, Airy, Joule and other English writers. 
Obtaining one day Maxwell’s essays on the kinetic theory of gases 
the electromagnetic theory of light, he resolved to read them with 
and the aid of a dictionary, though he did not understand a single 
wordof English. A few days of strenuous effort carried him through 
these essays, and so pleased indeed was he with his success that he 
repeated it, his rather unusual method of mastering the intricacies of 
the English idiom, and found himself in a very short time perfectly 
at home in the English scientific literature, though he had never 
heard a single word of English spoken. ‘This was, undoubtedly, a 
very fortunate incident in Boltzmann’s life for many reasons, as 
will appear presently. Oue of these reasons should be mentioned 
now. Without the co-operation of Boltzmann’s inimitable analysis, 
the kinetic theory of gases, called into existence by the original 
researches of Kronig, Clausius and Maxwell, would hardly withstand 
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the vigorous assaults of recent scientific thought, especially the 
inquiry into"the*constitution of gases as revealed by the constitution 
of their spectra. It should also be observed here that two of Boltz- 
mann’s most prominent pupils, Professors Arrhenius and Nernst, 
have contributed much suggestive and valuable work to physical 
science, especially to the domain of physical chemistry, in their 
vigorous attempts to extend the kinetic theory of gases to dilute 
salt solutions. 

Professor Boltzmann’s investigations in electricity can scarcely be 
over-estimated. He may be very properly called the apostle of the 
Faraday-Maxwell theory in Germany. As is well known, the three 
most striking predictions of this theory were:-—Electromagnetic 
disturbance travels through dielectrics as waves; the velocity of 
propagation of these waves is the same as that of light; in non- 
magnetisable dielectrics the square of the index of refraction is 
equal to the dielectric constant in electromagnetic measure. Boltz- 
mann was the first to test experimentally the validity of the last of 
these three predictions by a caretul determination of the specific 
inductive capacity of a large number of dielectrics whose indices 
of refraction were known. (Wiener Sitzungsberichte, vol. 66, 1872, 
and vol. 67,1873). Soon afterwards he 
observed the pondero-motive power on 
dielectrics when in an electrostatic field, 
and made use of it for new measure- 
ments of specific inductive capacities 
(Wiener Sitz.-Ber., vol. 68,1873). He 
found that in the case of paraffines, 
resinous substances, sulphur and gases, 
Maxwell’s relation between specific 
inductive capacity and index of refrac- 
tion is fulfilled, while for other sus- 
tances it is not. (Wiener Sitz.-Ber., 
vol, 69, 1874). He also discovered that 
crystallized sulphur has a different 
specific inductive capacity in different 
directions, in perfect accordance with 
Maxwell's electromagnetic theory of 
light. He was also the first to point 
out that in luminous vibrations the 
direction of electrical displacement is 
normal, and that of magnetic induction 
is parallel, to the plane of polarisation. 

Boltzmann’s conviction in the cor- 
rectness of the Faraday-Maxwell theory 
of electromagnetism grew stronger and 
stronger until it became his firm 
scientific faith, which he was ready to 
defend and to propagate with all the 
vigor and burning enthusiasm of which 
his strong nature is capable. Numer- 
ous are the articles which he has 
published on this subject, most of them 
in Wiedemann’s Annalen, A beautiful 
account of the view which Boltzmann 
has formed of the Maxwell theory is 
given in his treatise:—Vorlesungen 
iiber Maxwell’s Theorie der Elektrici- 
taet und des Magnetismus. I. Theil: 
Ableitung der Grundgleichungen fir 
ruhende isotrope Korper, 1891. II. 
Theil: Verhalten zur Fernwirkungs- 
Theorie, 1893. Published by Johann A. Barth, Leipzig. This treatise 
contains by far the best, if not the only correct, commentary and 
true interpretation of Maxwell’s theory of electricity. It is written 
in a very elementary style, and can be warmly recommended to all 
students as an easy introduction into Maxwell’s treatise. 

Professor Boltzmann is a young man still. He has done much for 
which the scientific world owes him a debt of lasting gratitude. 
Those who have followed steadily and studied carefully his beautiful 
researches trust most confidently that under his leadership German 
physical research will progress as steadily as itdid under the leader- 
ship of Helmholtz and Hertz, 


English Honors for American Work, 

It may interest Americans to know that the only paper read before 
the London Institution of Electrical Engineers during the past year 
which was awarded the Institution premium was Mr. Wilkinson’s 
for his paper on ‘‘ Notes on Electric Trumways in the United States 
and Canada,”’ 
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The Record of the Year. 


The year 1894, although not characterized by remarkable activity 
in the electrical field, has witnessed a gradual but certain improve- 
ment in every direction. The electrical industries, like all others, 
have but slowly recovered from the effects of the financial depression 
of the preceding year, but that evil has in many ways proved a bless- 
ing, and business is established on more firm and lasting founda- 
tions. There is every indication that with the new year, new life 
and activity will be developed in every quarter. 

It is perhaps in the telephone field that the greatest interest has 
been manifested. The first month of the year saw the expiration of 
the Bell receiver patent, thus throwing the field open for magneto 
instruments and leaving the Bell company’s claims to the battery 
transmitter resting entirely on the Berliner patent. The result was 
the appearance on the market of a large number of magneto tele- 
phone outfits and the development of a considerable business in the 
manufacture and sale of instruments for interior and short distance 
work. The sensation of the year, however, was the recent decision 
of Judge Carpenter, at Boston, declaring the Berliner patent to be 
void, and making public the battery transmitter. It is too early 
yet to establish the effect of this decision, but as the field is thrown 
open, it is presumed that at least outside of the large cities consid- 
erable competition to the Bell interest will spring up. 

The incandescent lamp situation has not attracted the attention it 
did a year ago. A few decisions were rendered in cases brought by 
the Edison interests against infringing manufacturers. On Nov. 17 
the Edison patent expired by limitation of the Canadian patent, 
but even this important event created little stir and has resulted as 
yet in no appreciable change in the situation. 

The reversal of Judge Green’s remarkable decision in the Edison 
feeder and main case is another of the important decisions handed 
down in the courts during the year. 

The accumulator has occupied quite a prominent position in the 
field during the year. ‘The installation of an auxiliary plant in the 
station of the Edison Electric Illuminating Company of New York 
marked an important advance in the use of storage batteries of 
large capacity in this country. After more or less litigation, the 
Electric Storage Battery Company, of Philadelphia, acquired con- 
trol of all the patents rights for the United States, thus securing to 
itself a monopoly of the sale of accumulators. The final settlement 
of a legal battle, in which the various companies have been engaged 
for many years, much tothe detriment of the industry, will un- 
doubtedly lead to a more general use of storage batteries. 

Some important transmissions of power plants have been in- 
stalled during the year, notably the three-phased stations at Con- 
cord, N. H., Portland, Ore., Taftville, Conn., and Columbia, S. C. 
One of the most interesting points about these plants is the adop- 
tion of the three-phased current, showing that multiphased trans- 
snission is obtaining a strong foothold here, as well as abroad. 
Work has been steadily progressing on the great Niagara Falls 
plant, the generators being practically completed and a number of 
the turbines already in place. 

The subject of electric traction has received considerable atten 
tion. The electric propulsion and towing of canal boats has been 
widely discussed in New York, and some experiments in this direc- 
tion actually carried out. Electric locomotives have also come 
somewhat to the fore, and in this country those for the Baltimore 
tunnel have been practically completed. At the recent election in New 
York City the proposition for an underground road, which almost 
certainly means the adoption of electricity as a motive power, was 
approved by popular vote, and the Metropolitan Traction Company 
during the year decided to construct on a portion of its lines an un- 
derground conduit system, a modification of that which has been 
in successful operation in Budapest for the past few years. 

The adoption of the provisional magnetic units by the American 
Institute of Electrical Engineers was one of the important incidents 
of the year and a step which will prove of value to both theoretical 
and practical men. The legalizing by Congress of the units adopted 
at the International Conyress of Electricians—the ohm, volt, 
ampere, coulomb, farad, joule, watt and henry—was also very grat- 
ifying to the advocates of a standard system of electrical units. 

The annual meetings of the various societies aud organizations 
have been fully up to the usual standard. They were led off by the 
convention of the National Electric Light Association at Washing- 
ton, in February, at which the sensation was a new system of trans- 
formation described in the paper of Mr. C. F. Scott. The Phila- 
delphia meeting of the American Institute of Electrical Engineers 
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in May proved to be a most interesting and instructive one, and the 
discussions were participated in by an unusually.large number of 
prominent engineers. The annual gathering of the American Associ- 
ation for the Advancement of Science, New York Street Railway 
Association, Northwestern Electrical Association and the American 
Street Railway Association were very successful. 

The year 1894 will also be remembered by every member of the 
American Institute of Electrical Engineers as that of the successful 
establishment of the Chicago local branch. This was an important 
step and will probably lead in time to the formation of other 
branches in various sections of the country, and a consequent 
widening of the field of usefulness of the parent body. 

The necrology of the year unfortunately includes the great name 
of Helmholtz, whose death is an irreparable loss to science. Heinrich 
Hertz, that brilliant young experimenter of whom so much was 
predicted and expected, has also joined the great majority. 
Edmond Julien, the inventor of the type of accur.ulator which 
bears his name, and Jablochkoff, who devised the famous Jabloch- 
koff candle, have also died during the year. 

In periodical literature the important contributions have been 
principally to alternating current theory and practice. The most 
notable of these, without doubt, has been the ‘‘Sine Curve Contro- 
versy,’’ carried on in the columns of THE ELECTRICAL WORLD and 
the London £iectrician, and in which part has been taken by an 
unusual number of European and American electrical authorities. 
The discussion on the relative cost of copper with different electrical 
systems of distribution, Prof. Blondel’s study of the inductance of 
polyphased lines, and the researches of Kennelly, Dunbar and 
Pupin in electrical transmission by alternating currents with refer- 
ence to inductance, capacity and resonance all formed valuable 
additions to important subjects. The contributions of Bell, 
Steinmetz, Reber, Duncan, Mascart, Scott, Arnold, Ryan and 
others have added during the year more to the knowledge of multi- 
phased machinery and its theory than all had previously been writ- 
ten. The study by Houston and Kennelly of the problems connected 
with the transmission of power from Niagara, the extended accounts 
in our columns of the great electric traction system of Philadelphia, 
and of the important electrical installations of Switzerland, also 
deserve notice among the features of the year. The work of Oswalt 
in electro-chemistry and of Tesla, Ebert and Puplin in the search 
for *‘cold light,’’ give promise of further developments in two de- 
partments of electrical science, which seem to hold forth so much 
for the future: The general acceptance during the year of D’Arso- 
uval’s views in regard to the possibility of resuscitation from the 
apparent death sometimes following electric shocks, and the practi- 
cal rules for resuscitation formulated by Dr. A. H. Goelet, should 
not be passed by without notice. The discussion during the latter 
part of the year in our columns on fly-wheels and fly-wheel acci- 
dents was exhaustive in its extent, and forms probably the most 
important contribution ever made to the literature relating to fly- 
wheels. 

The accessions to English electrical book literature have beeu 
numerous, and include two works of the highest character—Hertz’ 
‘*Electric Waves,’’ and Heaviside’s ‘‘ Electromagnetic Theory. ’’ 
Martin’s ‘‘Inventions, Researches and Writings of Nikola Tesla,’’ 
supplied a much needed account of the work of one whose fame has 
become world-wide, and the ‘‘ Recollections of Werner Siemens is 
an autobiography that would be creditable to a man of letters, and 
gives a valuable insight of the growth of the great science which 
has given the latter part of this century the name of ‘‘The Elec- 
trical Age.’’ Coerper’s ‘‘Central Stations of Cologne and Amster- 
dam,’’ Merrill’s ‘‘Reference Book for. Electric Street Railway 
Engineers,’’ and Foster’s ‘‘Central Station Book-keeping,’’ are 
three notable additions to the strictly technical side of electrical 
engineering, while Emmett’s ‘‘ Alternating Wiring and Distribution, ”’ 
Fleming’s and ‘‘Electric Lamps and Electric Lighting,’’ supplied 
two useful works to the expository side. Other works to be noted are 
Lodge’s ‘‘The Work of Hertz and Some of His Successors,’' Palaz’ 
‘*Photometry,’’ Houston’s ‘* Electricity One Hundred Years Ago and 
To-day,’’ and Parkhurst’s ‘‘Dynamo and Motor Building for Ama- 
teurs.’’ New editions of some standard works have appeared so 
largely rewritten as to almost rank them among the new publicae 
tions of the year. Among these are Kapp's ‘‘Electrical Trans- 
mission of Power,’’ Salomon’s ‘‘Electric Light Installations, ’’ 
Houston’s ‘‘ Dictionary of Electrical Words, Terms and Phrases,’’ 
Crocker and Wheeler’s ‘‘Practical Management of Dynamos and 
Motors,’’ and Davis’ ‘‘Standard Wiring Tables. ’’ 
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The Yesterday and Tomorrow of Technical Journalism. 


“ There is nothing so truly dead as the newspaper of yesterday ; nothing somuch 

to be dreaded (by competitors or charletans) asthe newspaper of to-morrow.”” 
HENRY J. RAYMOND. 

That THE ELECTRICAL WORLD, in its third decade, should con- 
tinue to advance with rapid strides, both in subscriptions and 
advertising, while other periodicals in the same line, despite their ut- 
most efforts, keep slipping and sliding back, has not failed to attract 
attention from readers, advertisers and contemporary journals. 

* The explanation of this condition of affairs is simply this: 

THE ELECTRICAL WORLD is the pioneer in its line. It was pub- 
lished many years before any of the other and younger journals 
made their appearance upon the scene. It has always aimed to 
secure the largest circulation possible in its field, and spends 
between $25,000 and $30,000 a year in doing it, because it believes 
this to be the only way to permanently retain the greatest circula- 
tion and largest volume of advertising business. 

In the year 1881, an employe in a telephone office, without pre- 
vious journalistic experience, established a paper to contest the 
field with THE ELECTRICAI, WORLD, as he had a perfect right to do. 

In his first issue he publicly expressed his acknowledgments to 
the proprietor of an established newspaper for ‘‘pointers’’ in regard 
to a business of which he confessed he knew but little. 

Since then other journals have come forward from time to time, 
under the direction as a general thing of men neither journalists nor 
electrical engineers, and most of them presently found a congenial 
corner in the electrical field and proceeded to cultivate it. 

There were even those who left the WorLpD’s employ, as was 
their privilege, to link their fortunes with other electrical journals. 

It is related that some of these, after gazing at the building in 
which for yeais they had contentedly worked, sat down on a bench 
in the City Hall Park and wept to think that THE ELECTRICAL WORLD 
should so soon thereafter go to pieces. 

They believed themselves impervious to any ordinary temptation, 
but it was so easy a matter in this case for them to do as they 
intended doing; chance of failure there was none, and they had so 
much to gain that they soon overcame their own scruples. 

While THE ELECTRICAL WORLD was a good paper—too good, if 
anything—it was notoriously extravagant in its expenditures. 
There was no possible necessity for spending the money it did on 
mere subscriptions—on which there was a loss instead of profit. 

‘What would advertisers have to say about that?’’ 

Oh! bother advertisers! How many of them know or care what 
circulation a paper has? ‘‘What fools these advertisers be!’’ 

Reading notices, the publication of his portrait, compliment- 
ary mention, the offer of an editor’s personal ‘‘influence’’ when he 
may hear of an order to be placed that the customer isin doubt 
what to do with—these are what appeal to the average advertiser, 
dear, good-natured, never-put-all-your-eggs-in-one-basket old soul. 

What was that remark? Not good technical journalism? No, 
perhaps not; but it’s good business. Newspapers are not published 
wholly to enrich advertisers. Two years from to-day you’ll see 
where THE ELECTRICAL WORLD will be and where our paper will be. 

The electrical business was new; few of the men in it were 
acquainted with any of the papers, and being busy and profits being 
large, until they got their bearings most of them in placing advertis- 
ing considered it the part of wisdom to treat all the journals alike. 

From this class, at that time, neither circulation nor returns 
received any particular attention. ‘‘Sometime’’ the question of 
advertising would be taken up, discussed, settled, but not just then. 

THE ELECTRICAL WORLD continued to build up its circulation, 
knowing that money invested in that way would be returned to it 
with interest by and by. Other papers thought that they could 
reach the goal by a considerably shorter route. 

The financial depression brought a change inthe manner of 
placed advertising. Instead of taking space in a dozen or so differ- 
ent papers going to the same readers, most of the electrical com- 
panies began to inquire whether practically the same benefit might 
not be gained from one as from a larger number of journals reach- 
ing the same probable customers. 

Such companies naturally decided upon THE WoRLD, because 
it reaches all connected with electricity and street railways 
in the United States and Canada whose attention can be gained 
through a newspaper advertisement, while its advertising rates, 
circulation considered, are but 1-5 those of the average journal of 
its class, and, owing to the larger editions printed, the expense it 
incurs in inserting an advertisement is 4 1-2 times what the same 
space would cost on the average other periodicals in the same field. 
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Not a few of the companies which concentrated their advertising 
in its columns also took an increased space in the WORLD. 

It was, of course, to be expected that the other journals would 
not like this, and would say that it was extremely reprehensible 
and more or less selfish on the part of THR ELECTRICAL WORLD 
not to insist upon advertisers giving to each of the smaller papers 
the same amount of business they gave it, irrespective of age, 
experience, reputation, circulation, or the returns that would 
probably come from the investment in the other papers. 

The intelligent reader, however, will see that if advertisers pur- 
sued such a policy they would not be encouraging the spending of 
large amounts in securing subscriptions, each of which must be 
filled at a loss, or showing a proper appreciation of the efforts of a 
periodical that conscientiously endeavored to keep a manufacturer's 
name and specialties prominently before every one who can be 
reached by such a journal. 

Therefore, although a few papers may not approve the change, 
the electrical business and technical journalism are the gainers, and 
the paper most inclined to find fault is probably the one least 
likely to make much effort in the direction of better service. 

No reform or improvement was ever inaugurated without oppo- 
sition from those affected by the change, however beneficial such 
change seemed to others. 

This is but the third decade of THE ELECTRICAL WORLD’S exist- 
ence in which it has been continuously under the same manage- 
ment, and itis too modest to claim to know as much about the 
electrical or street railway business or technical journalism as those 
who have entered the field later. 

It and those connected with it, however, are anxious to learn 
and grateful for the advice and suggestions of contemporary jour- 
nals. If it does not follow all the advice it receives from them, 
it hopes they will not feel offended. 

THE ELECTRICAL WORLD regrets exceedingly if any of its 
younger contemporaries find it in their way. 

They have never interfered in the slightest degree with its busi- 
ness; the effect of their presence has been altogether in the other 
direction, for the larger their number the more advertising and the 
more subscribers have come to it. 

Grateful for their generous assistance and co-operation, it asks 
them to suggest the manner in which it will be most agreeable to 
them that it should demonstrate its appreciation. 

They can hardly ask it to go out of business, or even to suspend 
publication in their behalf. If they did,some one might be flippant 
enough and uncharitable enough to remind them of that famous defi- 
nition of the old philosopher: ‘‘A bore is a man who persists in 
talking about Azmself when you want to talk about yourself.’’ 

To be less energetic than it is, less aggressive, less inclined to 
give subscribeis and advertisers full value and more than value for 
their money—then it should cease to be THE ELECTRICAL, WORLD. 

Anything else it will cheerfully do for its brethren of the 
electrical press, to all of whom in the meantime it extends, at this 
holiday season , the assurances of its most distinguished consideration. 


The Berliner Telephone Decision. 


The following opinions on the Berliner Telephone decision were 
received too late for insertion in last week’s issue: 

William H. McKinlock, president of the Gilliland Telephone 
Company, Chicago: ‘*The Berliner decision does not affect us 
directly, as we are operating upon decidedly different lines, and 
with apparatus that does not interfere with the Bell Company’s 
system in the least. Wecannot help but feel, however, that the 
decision will act as a boomerang to the opposition companies, 
and that it will serve to unsettle the telephone situation for 
some time tocome. There is something more in the telephone 
business than a single patent, and however much the Berliner 
patent seemed to have held the key of the situation, in- 
vestors may find that they have only been let into the vestibule, 
and that it will require experience, capital and time before they 
can be admitted to the storehouse within. While the removal of 
the patent in a sense throws the field open, the elements as men- 
tioned above will be found to be paramount in the successful em- 
barking in the telephone business, and these the American Bell 
Telephone Company possesses almost a monopoly of. It is a well- 
known fact that the telephone business is not, in a sense, a com- 
mercial business, inasmuch as the elements of competition do not 
enter into it. It is impossible for two separate exchanges to be 
operated in the same town or city, and as the Bell Company has 
the field pretty thoroughly cevered, it will only be necessary for 
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them to reduce their rates to meet the views of the opposition com- 
panies, and they will be able to hold a very large share of their 
present business. 

Dr. D’Unger of the D’Unger Long Distance Telephone Company 
says: ‘‘Whilst I consider it important that this Berliner bugaboo has 
been laid low, telephony will not be furnished at half the rates 
now charged by the Bell people, much less at one-quarter. 
Good telephones—that is, reliable ones—cost money, and it takes 
money to operate them. As much money as ever will be needed 
to construct the lines, this voidation of the Berlizer patent 
not reducing the price of wire, poles, conduits or labor. ‘Hello,’ 
girls, too, will come about as high as ever. The question 
as to who can now build telepehones should be clearly under- 
stood by the people, for the public is woefully ignorant upon 
this matter. There is no patent now on the Berliner claims, it is 
true, but it would matter but little if there was one, for an instru- 
ment constructed according to the specifications as laid down in the 
vacated patent would be about as serviceable, for telephone pur- 
poses, as one of our lake foghorns. The annulment of the Berliner 
patent does not, as many suppose, give the use of the microphone 
to everybody. The appeal to the U. S. Circuit Court of Appeals, 
whilst cutting the Bell people off from a trial before the Supreme 
Court (unless the latter court itself orders up the case for review) 
will be of no avail. The evidence against the patent is so over- 
whelming that no reversal of the decision will ever come.”’ 


The First Year’s Experience With the New Form. 


It isa year since the change in the form of THE ELECTRICAL 
WoRLD from the larger to the smaller page, and therefore an 
appropriate time to consider the effects of so radical a departure. 

So far as the paper itself is concerned the result has been a con™ 
siderable increase in the cost of mechanical production. 

A statement covering the first five months of 1894 shows an aver- 
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to new conquests, so that in years to come we may look back and note the 
same steady advance that has characterized the period just passed.’’ 


Let us see how far this hope has been realized during the year. 

The net gain in circulation has assuredly been most gratifying. 

The first issue of January, 1894, consistecG of 15,000 copies; the 
first issue of March, 15,500; May, 16,000; July, 16,000; September, 
16,000; November, 16,000. 

As to advertising, THE ELECTRICAL WoRLD once more broke its 
own high record in its issue of March 3rd, 1894, in which it 
printed 386 different advertisements, aggregating 3,215 inches. 
Throughout the year its advertising business continued to be 
unusually large and to increase in volume, although other papers 
in every line showed the effects of the financial disturbance. 

The paper begins 1895 by again smashing all records. 

This issue consists of 128 pages and 17,250 copies, the largest 
number and the most extensive edition of an electrical journal that 
has ever been published anywhere since the world began. 

In advertising, too, the present number is far in advance of 
anything even THE ELECTRICAL WoRLD has before accomplished 
in that direction, as wili be seen by the figures in another column. 

Nowhere perhaps is the principle of co-operation more strikingly 
exemplified than in technical journalism. 

Manufacturers whose advertisements render it possible for an 
electrical worker at a cost of 510-13 cents a week to share in all 
the benefits accruing from an expenditure on the part of THE 
ELECTRICAL WORLD amounting to more than $100,000 a year, 
themselves find the amount paid for advertising in its columns a 
profitable investment. 

For example, to mail 17,250 circulars, 4 by 5% inches in size 
(even if one had a list of purchasers of electrical, steam engineering 
and mechanical supplies all ready and corrected up to date), would 
cost at the very least $269.55. The items in detail are as follows: 

To set up the type, $2.00; paper, $4.50; press work, at 75 cents 
per 1,000, $12.93; envelopes printed, $34.50; addressing envelopes 


Record for Three Years, Showing Volume of Advertising in Four Leading Electrical Journals. 


‘Comparison gives definiteness and clearness to the thought. 


We cannot understand anything well but by comparing it with some- 


thing else.’’ The following figures show the advertising published in their first issues, respectively, for three years by four leading electrical 


journals, arranged chronologically according to their ages. 


1893, 


1894, | 1895, 


Net changes since 1893. 
Journal, Section. Color. Sel I ah sate =e s ¢ oS eon me ee ae 

Advts. Inches. Advts. Inches. Advts. Inches. Advts. Inches, 

THE ELECTRICAL WorLD.| Eastern. |Tea Green 320 1.783 | 320 2,549 395 3,781 increase. increase. 
| no change. increase 43 p. c. || increase 23 p. c.| increase 49 p. c. 23 p. c. 112 p. c. 

No. 2. do. Yellow. 116 | 843 92 737 104 ie 805 decrease. decrease. 
decrease 26 p. c.| decrease 13 p.c. || increase 13 p.c.' increase 9 p. c. 10 p. c. Sp. c 

oo 3. do. Terra Cotta 207 1,255 145 855 145 739 decrease. decrease, 
decrease 30 p. c.| Gecrease 32 p.c. no change. decrease 8 p. c. 30 p. c. 37 p. c. 

4 Western. Blue, 122 | 1,078 109 1,078 129 987 increase. decrease. 
decrease 11 p. Cc. no change. increase 19p.c. decrease 8 p.c. 6p. c. 8 p. c. 


age increase in this department of 33 per cent. as compared with 
the corresponding issues of the preceding year. 

Leaving out of consideration all the editorial expenses, cost of 
correspondence, contributed articles or illustrations; the expenses of 
the business department—rent, salaries, maintenance of branch 
offices, correspondence, etc—also the cost of setting up the type, 
it was found that after the ‘‘forms’’ were on the press the cost of 
each copy printed was 7.6-10 cents in 1894, as compared with 5.7-10 
cents for the corresponding issues of 1893. 

As under the most favorable circumstances the amount received 
from a subscriber is but 5 10-13 cents, there is thus on each sub- 
scription a direct loss of at least 21 per cent. on the actual cost, 
even reckoning only the white paper, press work, binding, mailing 
and postage, and exclusive of all the other by no means inconsider- 
able expenses. 

It need hardly be pointed out that under these conditions the 
larger the subscription list the greater the loss in this departinent. 

On the other hand, however, the more subscribers a paper has, 
the more advertising it will get, and in this way the subscription 
deficit is balanced and more than balanced by the profits from 
advertising. 

In the first issue of 1894, when the change in form took place, 
the editors took occasion to review the progress made by the paper 
up to that date. The paragraph ended with these words; 


‘“‘We do not take this backward glance in the spirit of one so satisfied with 
his achievements as to feel contented to rest upon them. On the contrary, we 
hope to make the change to a new form a marking point from which to advance 


at $1.50 per 1,000, $25.87; folding, mailing and stamping circulars 
at $1 per 1.000, $17.25; postage at 1 cent, $172.50; total $269.55, 

THE ELECTRICAL WoRLD’s rate for a quarter page advertise- 
ment, 4 by 5% inches, in the present issue, of which 17,250 copies 
are printed, would be but $14., with a reduction from even this 
were the advertisement continued for wore than four insertions. 

Thus it will be seen that even at the single insertion rate to send 
out the same number of circulars would cost the manufacturer nine- 
teen times what he has to pay THE ELECTRICAL WORLD. 

While it is pleasant to know that one is thus of some little service 
to two very worthy classes of the community, and while there is 
much satisfaction in being connected with as a part of the largest 
and widest circulated journal of its class in the world, the reader 
must not think that these considerations alone would induce a 
paper to continue year after year to pay out so large sums of money 
unless the financial returns from advertising warranted the outlay. 

A technical journal is but a commercial enterprise, and, although 
we would not on the one hand wish to deceive a confiding reader 
by undertaking to convince him that THk ELECTRICAL WORLD 
closes its eyes to the question of material prosperity, we on the 
other hand hope he will give it credit for sufficient financial inde- 
pendence to refuse to insert advertisements when it feels it cannot 
conscientiously recommend what is advertised. Fortunately, how- 
ever, notwithstanding this and notwithstanding that its loss on sub- 
scriptions amounts to between $25,000 and $30,000 a year, the paper 
can be published at a profit. In this fact lies the best assurance 
that the outlay and the supervision of advertising will continue, 
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Arc Light Carbons. 


BY B. F. MILES. 


RC light carbons are to the electric arc 
lamp as the wick is to the oil lamp, or 
the burner to the gas jet. The best arc 
lamp cannot send out its piercing light 
without a good carbon, while the best 
carbon in a poor lamp can only emit a 
feeble glow. One often has to bear the 
odium due to the faults of the other, 
but in both perfect combination are ne- 
cessary before the dark places of the 
earth can be made bright as noonday. 

To the casual observer, an are light 
carbon is a very uninteresting object. 
It is usually a cylinder, varying from 
YG 4 three-sixteenths of an inch to an inch 

4+ in diameter, and from six to fourteen 
inchesin length. Itscolor isa deep bluish gray or black. Oftentimes 
they are coated very thinly with copper, nickel or zinc, which 
completely changes their appearance. In most cities in this 
country the copper-coated variety is the one usually noticed in 
street arc lights, while in Europe the black, uncoated variety is 
almost wholly burned. 

These unpretentious little cylinders, however, have a long his- 
tory, and the process by which they are made is an extremely 
interesting ‘one. About 1810 Sir Humphrey Davy, in his 
researches in electricity, discovered that small cubical sticks of car- 
bon, whose points were separated from each other about the six- 
teenth of an inch, would emit a brilliant flash of light when a cur- 
rent of electricity was passed through them. These carbons were 
composed of powdered wood charcoal, mixed with a little syrup of 
tar, moulded into shape under a pressure of about a hundred pounds 
to the square inch, and baked in a crucible in a very hot fire. Dur- 
ing the next seventy years numberless experiments were made in 
Europe and in this country to produce carbons from a variety of 
mixtures. The electric dynamo and are lamp, not having been per- 
fected unti! the closing years ot the decade, 1870-80, the demand 
for carbon electrodes was very limited, their principal use being in 
scientific research; consequently they were only made by hand in 
two or three Continental laboratories on the smallest scale, and at 
a very high cost. In 1876, the principal French maker sold his 
product at thirty-five to forty cents each, a price that was practically 
prohibitive. 

With the birth of the wonderful Brush dynamo and arc lamp, a 
large commercial demand was quickly created, and how to supply 
carbons of high quality and at alow cost became a problem for elec- 
tricians, second only in importance to the invention of the arc lamp. 

The first step. in this problem was to find suitable raw materials. 
Search had been made on both Continents with comparative failure. 
Of the many sources of supply suggested, carbon produced in gas 
retorts seemed the most feasible, but the varying impurities and 
refractory nature of this material had made it at best a makeshift. 
Till the fall of 1878, however, it was the principal source of supply, 
and carbons were still made in rectangular cubical form with blunt 
ends, 

The first American carbon manufacturer and his factory deserves 
a mention here. This was David Thompson, of Newark, N. J., 
who died recently at a good old age. The writer remembers well 
calling on him nearly six years ago, and walking from his unpre- 
tentious little wooden house through his grape arbor to his small 
two-story work-shop. It was only about twenty feet broad by 
thirty feet long. A hand mortar, a rude brick oven and mixing 
pan, a hand bolting and grinding outfit, with a few iron and steel 
molds, comprised his entire ‘‘plant.’’ He still kept the small rect- 
angular blunt iron moulds, with which he made the first are light 
carbons produced in this country, and spoke sadly of the business 
as having far outgrown his little means, 
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The present high position of the American carbon industry is due 
to two men, the celebrated inventor, Charles F. Brush, and Wash- 
ington H. Lawrence, one of the founders with Mr. Brush of the 
Brush Electric Company, and now president of the National Carbon 
Company, Cleveland, Ohio. While engaged in the invention of his 
arc dynamo, Mr. Brush had been investigating the nature of carbons 
and planning for their manufacture. In 1877, with Mr. Lawrence, 
he began a series of experiments on petroleum coke. After others 
had searched over two continents, it seems almost ridiculous that 
Mr. Brush found the desired supply of commercial carbon in its raw 
state within a mile of the Brush Electric Company’s works; yet 
such is the fact. The Standard Oil Company for years had been 
burning up the last product of the distillation of crude oil, formed 
at the bottom of its paraffine stills. Shoveled from the stills in 
great lumps like the largest anthracite coal, it also resembles the 
latter at a little distance in its shiny, black appearance. It was this 
refuse product that was to help in giving the world its most brilliant 
light. 

At first, Mr. Brush was puzzled over some properties of the new 
material. While it is pure carbon, it is, also, like the purest 
anthracite coal, a non-conductor of electricity when in a raw state. 
After having heated the coke in a little crucible held in a forge 
fire, he found the non-conductor changed into a conductor, and the 
main result was gained. The balance of the experiments were con- 
ducted principally to ascertain the grain best adapted for burning in 
the electric current. 

These results attained, it was decided that the best adhesive 
material to bind the particles of carbon together was coal tar pitch. 
This is the practice to-day, varied by such other slight additions as 
the experience of manufacturers have found to be advisable. These 
admixtures are kept as trade secrets, and as the carbon, after mould- 
ing, is baked at a very high temperature, it is very difficult to dis- 
cover exactly what has been used. 

The first large carbon works built still exist. It is the plant 
connected with the factory of the Brush Electric Company at Cleve- 
land. From this plant many other factories have started. The 
writer believes all in this country have adhered closely to the mate- 
rials which Mr. Brush determined as best for the business, and 
have followed closely the processes designed by himself and Mr. 
Lawrence. 

These processes of manufacture may be summarized as follows: 
The petroleum coke is crushed and carried into retorts, heated to a 
high temperature, where it remains from ten to fifty hours, accord- 
ing to the result desired to be produced, thereby the moisture is 
driven out and the quality of conductivity imparted. Next the car- 
bon is carried to mills in which it is ground to a fine flour, next 
bolted and catried to a pan in which it is to be mixed with the 
‘‘binding’’ material. All this seems very simple, but when one 
remembers that petroleum, coke and diamonds are carbon, and 
that fine petroleum coke is nearly as hard as diamond dust, it 
is seen that the process requires exact machinery of great power, 
and that much care must be exercised in each of the subdivisions 
of the process. When in this stage, the carbon has the physical 
characteristics of the ordinary wheat flour of commerce, save that 
it is black. 

In combining the carbon flour with the pitch, the latter is first 
broken up in an ordinary crusher, then transferred to mixing 
kettles or pans. The proportions of carbon flour, pitch, and its 
associate mixtures vary according to the ‘‘softness’’ or ‘‘hardness’’ 
of the carbon desired. These mixing kettles and pans are kept 
warm, and the entire mixture is constantly agitated by hoes, or 
other devices, from fifteen minutes to anhour. ‘This heat causes the 
particles of pitch to attach themselves to particles of the carbon 
flour, and at the completion of the process the mixture has the 
appearance of black pebbles of various sizes mixed with coarse 
black sand. After this mixture has cooled, it is again crushed, 
ground and bolted so that a flour of uniform grain is produced. 
The machinery employed for this purpose is somewhat different 
from that used in wheat flour mills, but the modifications would 
not interest an untechnical reader, 
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Thus far the process has not been of much interest to the ordinary 
observer. From now on the work becomes quite interesting. The 
material takes one of two courses, according as it is to be made up 
into ‘‘moulded’’ or ‘‘forced’’ carbons. 

If the first, the material is brought to men working at benches, 
who are called moulders. They are provided with steel moulds, 
split in half, grooved according to the length and diameter of the 
carbon cylinders to be made. ‘The steel of which these moulds is 
composed is of the finest quality, else it will not retain its shape 
under the tremendous pressure employed. 

The moulder weighs the flour 1n a scale, distributes it evenly over 
the entire surface of the mould and upon it places the proper steel 
cap. The mould is then very slowly heated, which causes the 
particles of combined pitch and carbon flour to take a form resem- 
bling thick paste. When the proper degree of heat has been ob- 
tained, the mould is taken from the furnace and placed under a 
hydraulic press, the pressures employed varying between 100 and 
400 tons. From the presses the moulds are taken back to the 
bench, the cover and sides removed and the card of carbons very 
carefully lifted off. When these cards of carbons become cool, each 
carbon is separated and the little fin that has held it to its neighbor 
is scraped off each side, so that the carbon is left a perfect cylinder. 

As mentioned above, the first carbons made were rectangular in 
cross-section with blunt ends. The modern practice is to make them 
cylindrical, with points more or less like the ends of a sharpened 
pencil. This change was suggested by Mr. Brush from his obser- 
vations upon the shape which carbons acquired when burning in an 
arc lamp. He noticed that carbons whose cross-section is a circle 
cast much less shadow upon the surfaces to be illuminated than 
those whose cross section is a square; also that all carbons burning 
in the electric arc tend to shape themselves like pencils, and do not 
form a quiet are until they have assumed that outline. 

The former observation could not be made the basis of a patent. 
The latter combines points of utility, both in cost of manufacture and 
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in the initial half-hour of burning, and is the subject matter of one 
of the Brush, also one of the Lawrence, patents which are still in 
force. 

The majority of the carbons consumed in this country, being 
burned in lamps fed by a constant current, are made by the moulded 
process, to which they seem best adapted. In Europe, on the other 
hand, the majority of arc lamps are on constant potential or alter- 
nating currents, and require a carbon whose particles are arranged 
differently from those in the moulded process, and also in many 
instances: a core of less dense material to insure steadiness of light. 

The flour for carbons to be made by this process is treated some- 
what differently than that of the moulded variety. It is usually 
shaped into cylindrical ‘‘plugs,’’ about 6 in. in length and from 2 
to 6 in. in diameter. These are placed in front of the plunger of an 
hydraulic press of horizontal action and are forced through its jaws, 
taking any desired cross-section from the outline of the die at the 
mouth, As fast asthe carbons leave the die they are received 
upon a table and cut to desired lengths. Should the carbons be 
‘*eored,’’ a ‘‘core’’ or hollow about an eighth of an inch in diame- 
ter is left in the centre of the carbon as it passes through the die, by 
the action of a ‘‘tongue.’’ This all can be readily understood by 
imagining the action of the human tongue and breath when eject- 
ing a stream of water. The water corresponds to the carbon 
‘*nlug’’; the lips to the die at the mouth of the press; the breath 
to the press plunger forcing out the carbon, and the tongue tends 
to produce a hollow or core in the liquid stream. 

There are various combinations for the mixture that is used to fill 
the core, and the secret of its composition is usually guarded by 
manufacturers with much care. 

We have now reached what is called the ‘‘ green carbon’’ stage of 
the process. The carbons appear a shiny black in color, are quite 
heavy, break easily, and, when held by the fingers and tapped 
together, give forth only a dull sound. 
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Both moulded and forced carbons are next taken to the furnace 
room, where the volatile matter contained in them is driven off. 
This is a process requiring great delicacy in handling, combined 
with absolute thoroughness, If they are baked too rapidly, they 
warp and so are unfit for trimming. If they are not baked suffi- 
ciently, they are too low in conductivity and give a very poor light. 

In the early days of the art, baking was accomplished by placing 
each carbon in a mould or crucible and heating many crucibles in a 
large retort. This very expensive process was soon superseded by 
baking in fire-clay pots or seggars, many of which can be baked 
together in a furnace resembling a pottery kiln. This is the 
process followed by many foreign manufacturers. In this country, 
the almost universal practice is laying the carbons in a large 
rectangular furnace, layer upon layer, each separated, in a bed of 
sand; the entire mass, protected by a covering several inches in 
thickness, over which the heat plays until every carbon has reached 
a high temperature. Just what temperature this is, measured in 
degrees, has never been accurately ascertained. It is supposed to be 
between 2,000° and 3,000° Fahrenheit. Few realize the time 
required in baking alone. It seldom happens that large furnaces 
are ‘‘turned’’ within two weeks. 

There are several methods of applying heat, both to calcining 
retorts and baking furnaces. The simplest construction consists of 
a fire-box in which coal or natural gas is burned and the heat 
carried over the mass of carbons in a single direction. 

Mr. Lawrence has invented a modification of the Siemens-Mar- 
tin reverbratory process for steel making which gives the highest 
results. Bituminous coal, rich in gaseous products, is converted 
into fuel gas. This isconveyed hot into the furnace itself through 
fire-brick flues, first by one end, next by the other, where, mixed 
with air, it burns with an intense flame. During the two or three 
days of highest combustion, the interior of the furnace glows like 
the face of the sun at noon, but at the same time the heat is under 
most perfect control. 

From the furnace the carbons are carried to the sorting tables, 
where, rolled on steel plates of true face, the straight are separated 
from the crooked. The former are taken into the plating room, 
where they are given a thin coating (usually) of copper, which 
increases their conductivity and prolongs their life. The latter are 
sorted into various grades; some are sold as seconds, others are cut - 
into shoit lengths, others are rejected. It is a very interesting 
sight to see the packing boys wrapping the carbons in paper for 
shipment. Few machines surpass their agile fingers in rapidity 
of movement, as they roll single carbons into blocks of five, and 
blocks of five into packages of twenty-five. The latter they place 
closely together in wooden boxes, of a thousand capacity, and 
when the nails of the lid are driven down, the carbons are ready 
to be carried by rail or water to any part of the civilized world. 

There remain two or three points of interest to students of social 
science and statisticians. 

At the beginning of the modern carbon industry in 1878 nearly 
every one of its thirty to forty processes was accomplished by 
unaided hand labor. In sixteen years this condition has been com- 
pletely reversed. Hand labor now exists only in four processes, and 
in the ‘coming year these will be greatly assisted or accomplished 
wholly by labor-saving devices. 

Such economies are only possible where the business is carried 
along on the largest scale. In such a concern the responsibilities 
thrown upon its management are great. The workman whose em- 
ployment fails should be provided for. This can seldom be done in 
these days of fierce competition, save by increase in quantity, con- 
sequent upon the highest quality. It is greatly to the credit of Mr. 
Lawrence that this is his invariable aim, and that, with his many 
improvements in processes and machinery, he has been able so to 
extend the operations of the company of which he is head that it 
has retained in its service all its worthy employees. 

Few industries exemplify better the tendency of our age to con- 
centration. During the past fifteen years nearly seventy-five fac- 
tories have started in this country and Europe to compete for the 
production of the two hundred million carbons annually consumed. 
Their combined capacity has probably reached five to six hundred 
millions per year. At no time has available active factory capacity 
decreased below three hundred millions annually. Over half of these 
factories have died natural deaths. Of the remaining, many have 
amalgamated with competitors to reduce costs. At present about 
twenty-five factories are in operation, with a capacity of three 
hundred and fifty to four hundred millions. Of these, over one-half 
ure unable to find sufficient trade to justify an output of one per 
cent. of the world’s consumption. Of the remaining dozen, less 
than one-half produce nearly 90 per cent, of the grand total, 
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The Incandescent Lamp. 
BY. MANNING. K. EYRE. 


O describe at short notice for the non- 
technical reader and in a limited 
space the manufacture of incandes- 
cent lamps is not.as simple a_ task 
as may appear, and J therefore beg 
the forbearance of the reader if the 
result proves, as I fear it may, ur 
interesting and incomplete. 
| The manufacture of incandescent 
lamps consists in the manufacture, 
(manipulation and final assembling 
iof the five distinct parts which con- 

stitute a finished lamp. The total number of operations necessary 

in the construction of the lamp is in the neighborhood of sixty-five. 

It is needless to add that in the space of this paper it is not only 

impossible to fully describe any process, but many of them can 

only be indicated. 

The five parts of the lamp above referred to are, a, the filament; 
6,the inside part; c, the leading-in wires: d, the bulb, and ¢, the base. 

These appear in Fig. 1, and are there indicated as a-b-c-d-e in 
the order named. 

The filament, or as it is commonly called, the carbon, is that part 








ELECT WORLDN 


Fic. 1.—PART OF AN INCANDESCENT LAMP—1. Showing Steps in 
Mauufacture of ‘‘ Inside Part.’’—2. Filament.— 3. 
SHOWING STEPS IN THE MANUFACTURE OF BULB.— 
4, Base and Finished Lamp. 

of the lamp which in offering a resistance to the passage ot the 

electrical current is thereby rendered incandescent, and emits heat, 

which is waste, and light, which is useful. 

The history of the development of this insignificant looking 
thread isthe history of some of the best years of such men as 
Gaudoin, Swan, Sawyer and Edison, and a host of others. 

The first filaments used with any success were made of platinum, 
but as this fused at a temperature a trifle above white heat it was 
exceedingly unreliable. Below white heat it gave insufficient light, 
and above this point it soon melted. It was evident that some sub- 
stance was required that could stand considerable variation of tem- 
perature without danger of fusion. Carbor possessed this quality, 
and various vegetable substances, containing a high percentage 
of carbon, were tried with more or less success, such as silk 
threals, cotton, jute, sugar, paper and bamboo. The latter is 
probably the best natural product for the corstruction of a fila- 
ment, and when carbonized and treated properly, results in a highly 
satisfactory and efficient lamp. 

To obtain uniformity of structure and a homogeneous product, 
manufacturers have experimented with liquid compounds, eliminat- 
ing air gaps. The mixtures used are numerous, being the combina- 
tion of some vegetable fibre with an acid or a salt, as for instance, 
the combination of cotton, wood pnilp, or silk, with sulphuric acid 
or chloride of zinc. 

The base and acid are placed in a vessel and thoroughly stirred 
by means of a rotating spindle provided with paddles, until the 
base is thoroughly mixed. It is next placed in bottles, the liquid 
being about the" consistency of thick molasses, and forced out of 
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the lower ends of the jars through small dies of various sizes, repre- 
senting the cross-section necessary to make filaments for the differ- 
ent candle powers and voltages. 

After the squirting process the fibreis solid, and after being thor- 
oughly washed and purified is wound on drums, shown in Fig. 1a. 
This is the first step in the operation of drying the filament. Only 
one layer is reeled on the drum, the drum as it rotates moving hori- 
zoutally, so t 1e successive turns cannot fall one on the other. 
When Oved from the drums it is wound in a loose coil and the 
ends of the coil measured with a micrometer. This measur- 
ment serves to indicate the particular class of the lamp the fibre is 
destined for, an. consequently which particular forth of mandrel it 
shall be shaped upon. 

Another method of attaining the same object consists in using 
two drums, winding the fibre from one drum to the other. In this 
case the fibre passes through guides, placed between the drums, 
which lead the fibre through an acid while in transit. 

At the lamp works of the General Electric Company three forms 
are used for shaping filaments. The oval, for all high volt. low 
economy lamps, the spiral, for high volt 16 candle-power high 
economy lamps, and the horse-shoe, or loop, for low volt lamps. 
The low volt low candle-power lamps require too short a filament 
to admit of the use of a spiral or oval. 

The coil taken from the drum is then wound on the proper form, 
sometimes called a mandrel, to shape it for the style of lamp de- 
sired. The oval and spiral forms are shown in Fig. la, the opera- 
tor being shown in the act of winding the fibre on the oval form, 
which consists of two vertical rods, the cross section of one being 
an ellipse, the othercircular. The fibre is wound with one complete 
turn around the elliptical and half a turn around the cylindrical rod. 

The next step in the process of manufacture is the carbonization 
of the fibre. A moderately complete description of this process as, 
carried out by some manufacturers, may be found in Mr. Gilbert S. 
Ram’s work, entitled, ‘‘The Incandescent Lamp, and its Manu- 
facture.’’ Briefly stated it amounts to this. 

The fibre is wound on carbon blocks of the desired shape, but in 
order to allow for the shrinkage of the fibre, which is very great, 
the two carbon sections of the form are connected by means of 
wooden sticks. As the process of carbonization proceeds the sticks 
shrink with the fibres, so that at the end of the process the two 
carbon blocks are in contact. 

These blocks are packed in a carbon box, about ten in a box, 
leaving enough space for the blocks to move freely in the shrink- 
ing process. Between each block is athin partition of carbon, 
which slides loosely in the box. The carbon box, containing the 
forms, is then placed in a plumbago crucible, leaving some clear- 
ance all round, which is filled up with powdered charcoal. 

The heat of the furnace into which the crucibles are packed, 












Fic. 1 A.—MANUFACTURE OF THE FILAMENT.—Winding  Fila- 
ment.—2. Shaping Oval Filament.—3. Spiral Form.— 
Coil of Filament. 
should be very gradually raised, eight hours being about the time 
required for the first heat (about 600 degrees Centigrade). About 
five or six hours more brings the temperature to a bright red, and 
an additional three or four hours to a white heat. 
Whatever the process, we will suppose the fibre carbonized and 
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cut into proper lengths, each length representing a filament as it 
appears in the finished lamp. Measurements are again taken with a 
micrometer of each individual filament, which are then sorted out 
into proper boxes for transfer to the treating room. If the two ends 
of the filament do not measure alike the carbons are rejected. 

It is to be regretted that there is no space for details, as in a great 
measure it is the details which would convey to the reader some of 
the real difficulties of lamp manufacture. For instance in the han- 
dling of the fibre the greatest care must be taken to regulate the 
shrinkage. A filament squirted with a diameter of 22 mils, 
may, after drying, be reduced to 10 mils, and again after carboniza- 
tion to 5 mils, a total difference of 17 mils. Now bearing in mind 
that with two finished filaments of the same length, a difference 
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in cross-section of 1 mil makes all the difference between a 16 c. p. 
and a 20 c. p. lamp, some of the trials and tribulations of manufac- 
turers may be understood. 

The object of the next process, treating the filament, is briefly to 
give ita uniform and homogeneous surface. Up to this point, no 
matter what the process adopted and in spite of every care and pre- 
caution, the filament is still in a more or less crude state. In all 
the early filaments the fibrous structure was porous and irregular. 
The effect of this can be readily conjectured. Each filament consists 
of an infinite number of small fibres, unsymmetrically arranged, 
and the electrical current, finding no continuous path, is compelled 
to jump from fibre to fibre. This forms a succession of infinitely 
small electric sparks, which (though we may not see them) tend 
to disintegrate the filament and make a short lived lamp. 

The use of a liquid instead of a solid, the quality of the mixture, 
and, in general, the superior methods of manufacture now employed, 
render the filament as it now arrives at the treating stage more 
uniform, and with its porosity and irregularities reduced to a mini- 
mum. Nevertheless, it would be far from satisfactory without this 


treatment. Years ago filaments were manufactured stamped out of 
oe 


paper, carbonized between sheets of paper in moulds, and then 
treated witha carbon gas. Gasoline vapor has been very usually em- 
ployed, or any hydro-carbon gas. 

The treating apparatus consists in brief of two jars provided with 
tight stoppers, a galvanometer, rheostats and circuit breaker. 

Fig. 2 shows an operator holding in her hand the stopper of one 
of the jars, the necks of which only are visible. The two projec- 
tions on the stopper are holders for the carbons. The carbons hav- 
ing been placed in the holders the necks of the jars are closed and 
the circuit is made. The gas in the jar deposits the liberated car- 
bon on the filaments, making asurface of uniform resistance. Since 
this deposit adds to the surface of the filament, it must add to its 
diameter, causing a considerable reduction in the resistance. The 
specific resistance of the deposit is also considerably less than that 
of the filament. It is evident then that there is a limit to the 
amount of treatment to which a fibre can be subjected, since the fila- 
ment of the lamp must have a given resistance for a certain candle- 
power, voltage and efficiency. In practice the amount of treatment 
reduces the resistance considerably. Knowing the resistance re- 
quired in the finished filament it is only necessary to treat until this 
resistance has been attained. By the side of the ammeter in Fig. 2 
are shown the mercury gauges for indicating the pressure in the 
treating jar. It was long ago found that to treat under atmospheric 
pressure did not give satisfactory results, the operation being per- 
formed too quickly, and the deposit consequently rough and soft; 
a pump is therefore connected with the jar to exhaustit When 
the gauges show sufficient vacuum the carbon vapor is admitted. 
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The deposit under these circumstances is much more uniform and 
hard. The time required to treat each set of filaments is for heavy 
carbons as much as 50 to 60 seconds, and less for the lower candle- 
powers. In this asin all the other processes of manufacture, there 
are numerous uninteresting details requiring the greatest possible 
care and attention. Were the resistance of carbon constant at all 
temperatures the process would be greatly simplified. As the tem- 
perature rises, however, the resistance diminishes, which is con- 
trary to the law followed by metals, whose resistance incteases 
with an increased temperature. Therefore if we are treating two 
filaments to a given resistance, and treat one at a different tempera- 
ture from the other, the results will not be the same, though the 
final resistances are. If the two filaments are now tested at the same 
voltage, it will be found that they differ in candle-power. This and 
other difficulties that might be cited can only be overcome by years 
of experience, skilled labor, and the best quality of apparatus. 


The user of lamps can perhaps now understand why, if a number - 


of lamps are run through the factory, say for 16-c.p. 106 volts, only 
a portion of these lamps can be furnished of that particular voltage, 
the balance varying in voltage from about 100 to 102. I have been 
occasonally asked by central station people why lamp manufacturers 
did not endeavor to have all plants installed at three or four volt- 
ages. It is evident that if this plan were adopted a large part of the 
product of the lamp factory would be ansalable, there being no 
market for lamps unavoidably manufactured of other than the three 
or four voltages installed. Of course the immediate effect would be 
increased cost, and the user would have to pay for the unsalable 
product. 

The filament being now completed and ready for assembling we 
can turn our attention to the glass work. 

In Fig. 1 the ‘‘inside part’’ and bulb are shown in various st ges 
of manufacture. The inside part, 5 Fig. 1, is first a small cylin- 


drical glass ‘tube. Sketch 1, Fig. 3, shows the process known as 








Fic. 3.—MANUFACTURE OF INSIDE PART.—1. Flaring.—2. Sealing 
in Wires.—3. Clamping. 

‘*flaring,’’ which consists of widening out one end. In the mean- 

time other labor is busy getting the wires ready. 

Each leading-in wire is composed of two metals, copper and plat- 
inum, the former metal being satisfactory for that part of the wire 
which does not enter the vacuum of the lamp, platinum being nec- 
essary for this purpose. Were the wire made entirely of copper on 
heating the junction of the copper and glass, the difference of ex- 
pansion of the two substances would cause the glass to crack, result- 
ing in a leaky lamp. Platinum having very nearly the same coeffi- 
cient of expansion as glass obviates this trouble, and in addition 
possesses the advantage of being able to stand the high tempera- 
ture of the blow-pipe. The copper and platinum are joined by 
fusion; only a short length of the latter is necessary. 
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Sketch 2, Fig. 3., shows the next step in the process of assem- 
bling the parts. The two wires are inserted in the ‘‘inside part,’’ 
the blow-pipe flame heating the inner end of the tube, and when 
the glass is sufficiently soft the operator, with a pair of flat pincers, 
seals the glass tightly together over the juaction of the copper and 
platinum. This completes the ‘‘inside part,’’ see 4 Fig. 1. Care 
must_be taken in this operation to prevent cracking the seal, care- 
lessness in this respect being a prolific source of Jeaky lamps, which 
are readily detected in the pump room, where lamps are exhausted. 
To prevent this as far as possible, the glass is gradually cooled in 





Fic. 4.—MANUFACTURE OF BuLs.—Blowing off Bulb,—2. Tubulat- 
ing.—3. Sealing in. 

an annealer, shown in 2, Fig. 3, after being subjected to the high 

heat of the blow pipe. 

The inside part is now ready to receive the treated’filament, the 
joining of the two together being a‘ comparatively simple operation, 
commonly called ‘‘clamping,’’ shown in 3, Fig. 3. The junction 
of the filament and the platinum wires may be made by means of a 
carbon paste, only the two legs of the filament being held in position 
until they adhere, or a more difficult operation may be employed, 
using a deposited clamp. The latter is made by heating the junc- 
tion of the filament and leading-in wires in hydrocarbon gas, being 
much the same in principle as the treating process. Other methods 
have been and still are used, as for instance the socket joint, where the 
filament fits into a sleeve of carbon, carbon paste being used to 
make the junction firm. In another department the bulbs are being 
prepared for the reception of the inside part and filaments. As 
bulbs are now very gencrally moulded, it will. not be necessary to 
describe the operation of blowing the bulb8. These arrive at the 
factory from the glass works as shown in the first sketch, d, Fig. 1. 

The first step in handling the bulb is known as ‘‘tubulating,’’ 
which consists in attaching to the large end of the bulb a small 
tube, through which the lamp is later exhausted. 

This may be accomplished either by heating the rounded end of 
the bulb in the blow-pipe, and at once working the small tube on 
the softened glass, or by first perforating the grounded end. In the 
latter operation the worker holds the bulb in one hand, and the 
small exhaust tube in the other, and after heating with the blow- 
pipe, works them together, the tube fitting over the orifice pre- 
viously made. 

The second operation is blowing off a part of the long neck to 
make the bulb of proper length. This process can be seen in Fig. 4, 
Sketch 1. The bulb is laidon revolving rollers, c, causing the bulb 
to revolve while the flame from the pipe heats the neck at the point 
where it is to be blown off. When sufficiently hot the bulb is lifted 
off the rollers and the neck pulled off by hand, leaving a ragged 
edge. ‘The operator then blows into the exhaust tube, and the 
ragged edge is blown out, (presenting the same appearance as a 
soap bubble), until so thin that it can be rubbed off with the 
finger, leaving a clean, well defined end, see Fig. 1. 
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The bulb is now ready for the inside part and filament, which are 
sent over from the clamp room, after being carefully inspected. 
The process of assembling the bulb and inside part is called sealing- 
in, and can be seen rather crudely indicated in 3, Fig.4. The blow- 
pipe flame ia, as usual, the means employed. The inside part, with 
carbon clamped to it, is taken in-a holder and inserted in the bulb. 
The two are then placed in a frame which is slung into the flame. 
When the glass is softened the frame is swung clear of the frame 
and the holder inserted in the lower end of the inside part, the 
operator straitening the inside part and filament until they are in 
their proper position, as seen in the finished lamp. The bulb is then 
again lowered into the flame and kept rotating. The glass around 
the neck of the bulb gradually softens until by its own weight it 
falls around the flare of the inside part, forming an air tight seal. 
To prevent sudden cooling the bulb is then placed in an annealer. 

The sealing-in having been completed, the next step is the ex- 
haustion. This is perhaps the most interesting and important pro- 
cess in the manufacture. Too much care cannot be devoted to it, 
for the quality of the lamps depends on the issue of this operation. 
It is, of course understood that a vacuum is necessary to preserve 
the life of the filament, but perhaps every one does not know how 
perfect the vacuum must be; the presence of only a little air oxi- 
dizing the carbon, burning the filament and shortening the 
life of the lamp It was here that the early lamps failed 
almost entirely, the vacuum obtained by means of a mechan- 
ical air pump being utterly insufficient. All the pumps now in use 
are mercury pumps, generally Geissler or Sprengel pumps. The 
process of thorough exhaustion is so expensive that many means 
have been tried to make only a partial exhaustion answer the p.r- 
pose. Mr. Gilbert S. Ram, A. I. E. E., has expressed the whole 
matter so clearly in his work on the manufacture of the incandes- 
cent lamp that I think it would be interesting to the reader to quote 
him. 

“‘It has, at various times, been proposed to fill the bulb with 
nitrogen gas, and then to only partially exhaust. In this way a 
residual atmosphere of nitrogen could be left behind, which would 
be incapable of burning the filament. Another advantage of this 
method would be that the exhaustion, not requiring to be carried to 
a very high state, could be done very quickly with a mechanical 
air pump. 

‘“‘There are, however, several reasons why this method cannot 
be successfully used. The combustion of the filament with the oxy- 
gen in the case of a residual atmosphere of air is not the only ac- 
tion to be considered. In a lamp containing a residual atmosphere 
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of air, nitrogen, or any gas, there are convection currents set up in 
the gas within the bulb, which consequently becomes very hot. The 
gas is heated by contact with the white hot filament, and a contin- 
ual circulation is kept up from the filament to the bulb, and back 
OO i le ea 

‘*One of the most cherished attributes of the incandescent lamp 
is that it gives off very little heat, and is perfectly safe, and can be 
handled with impunity when lighted, and may be placed with safety 
anywhere, even with very inflammable material in close proximity. 
All these advantages are lost when the vacuum is not perfect. No 
residual gas can be allowed in the bulb.’’ 
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Enough has been said to show the absolute necessity of a good 
vacuum, or at least as perfect as we can make it, so we can at once 
proceed to the description of the process of exhaustion. 

Fig. 5 is a rough sketch of one of the aisles in the pump room. 

In the sketch, /, are two large pipes, the upper one feeding the 
mercury to the pumps, the lower one carrying it off to the reservoir. 
The mercury is kept in circulation by means of a rotatory screw 
pump, keeping: the Sprengel pumps fed as long as there is a demand 
for the mercury. The lamp, a, after leaving the glass-room, is rub- 
bered. That is, asinal! rubber cap is placed on the end of the small 
exhaust tube, which, when the lamp is placed on the pump, fits 
into the cup, ¢, forming an air-tight joint. As the process for ex- 
haustion continues the internal pressure being removed, the ex- 
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ternal pressure forces the lamp and tube more and more into 
the cup, ¢, making a_ tighter joint where a tight joint is 
most necessary. Below the joint is a small receptacle, d, in 
which is kept a little phosphoric anhydride to absorb any 
moisture. Below this again, is the main tube, 4, through which the 
mercury and air fall. This tube must he a few inches longer than 
an ordinary barometer tube, 30 inches. The action of the pump is 
very simple. The lamp having been placed on the pump, the mer- 
cury carried over in the upper pipe, / falls in a fine stream through 
the small tube, c, and connecting tube, g, and at this point forces 
air down the long tube, 6. The mercury in falling acts exactly as 
though it were a succession of small pistons, following each other 
rapidly, and each one forcing a bubble of air down and out through 
the long tube, and circulating pipe, £ The consequence of this is 
for the first few minutes that the lamp is on the pump, the column 
of mercury in the tube, 4, is full of falling bubbles, and as the pro- 
cess continues the bulbs get smaller and smaller, and fewer in num- 
ber, giving a very good ocular demonstration of the progress of the 
exhaustion. Very soon the tube will appear solid, that is, with no 
bubbles, indicating that no more air can be forced out under the 
existing circumstances. The vacuum is, however, far from com- 
plete, there still being a considerable quantity of air clinging to the 
glass and to the filament. In addition to this the filament itself and 
the clamps contain gases which must be driven out before the 
vacuum is complete. Up to this point no current has been allowed 
to traverse the filament, the lamp being consequently cold. 
Resistances are placed in series with each lamp, and by means of 
a small plug, s, s, Fig 5, can be thrown in or out, regulating the 
amount of current passing through the filament. The lamp is now 
allowed to burn at a dull red for several minutes. This heats the 
lamp, and some of the air clinging te the glass is forced out and 
caught by the falling mercury. The column of mercury, which 
had previously become solid, now becomes filled once more 
with bubbles, though much smaller than before. Some of the 
gases are also driven out of the filament and clamps. When 
the bubbles have nearly ceased again, the lamp is flashed, and then 
allowed to burn, driving more air and gases out. This process is 
repeated until the lamps are all burning at something above normal 
candle-power, and when the mercury tube once more appears solid 
and free from bubbles, the vacuum may be considered attained. 
The next operation is known as ‘‘sealing-off,’’ and consists in 
taking the lamps off the pumps without losing the vacuum. This 
process is indicated in Fig. 6, the dull flame being for the purpose 
of gradually heating the glass and the hot pointed flame dving the 
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work. The operator holds the blow-pipe in the left hand, and with 
his right lifts the lamp off as the glass melts. : 

The lamp is now ready for basing, though asa rule this is not 
the next step which it undergoes. The natural order would at first 
sight seem to be to base the lamp and then to test it, but commer- 
cial considerations render this impossible. Lamps are manufac- 
tured with so many different bases, the Edison, Thomson-Houston, 
Westinghouse, Mather, Hawkeye, Brush, Swan, etc., that it would 
require a stock of millions of lamps to supply only « moderate de- 
mand at short notice. By carrying them in ‘‘wire-stock,’’ however, 
this difficulty is overcome in a great measure, the lamps being 
based to order. 

As the method of testing, however, is the same whether the lamp 
is based or unbased (wire-lamp), it will be best to finish the manu- 
facture first and describe the testing after. 

Fig. 7 shows the various stages of socketing. 1 is the frame con- 
sisting of a long bench, perforated with circular holes which receive 
the mould, 2. The mould is made in two sections to admit of the 
lamp being more easily. removed. 

The Edison base consists of two parts, the button and the shell. 
These having been placed in the mould, the lamp is laid on the 
frame as shown in sketch 4, Fig. 7. The wires are so arranged that 
one is in contact with the button, the other with the outer shell. 
Plaster is then poured inthe mould, filling the base. The lamps are 
then raised to a vertical position, and forced by hand into the 
plaster, and a small vertical hollow rod pushed down over the small 
projection on the end of the bulb. This serves to keep it straight 
and steady it while the plaster hardens, See 5, Fig. 7. 

The lamps are then placed in a drier, as damp plaster causes short 
circuiting, moisture being a fair conductor. 

The Jamps are now ready for the photometer test. A great deal 
of mystery seems to surround this test in the minds of many people, 
though it is exceedingly simple in principle. Nevertheless too much 
care cannot be taken with this test, and it is necessary to employ 


the best of labor. Although I have stated that the principle is sim- | 


ple, I do not by any means wish to be understood to imply that a 
successful photometer test can be made by any one. On the con- 
trary, an unexperienced person would be very apt to find his read- 
ings differing by several candles, when there ahould be, and proba- 
bly is, no practical difference. 

The photometer is shown in Fig. 8, and consists of a long bar, to 
the centre of which is attached a screen, shown in 2, and is simply 
a rectangular frame, holding a disk of paper, in the middle of which 
is a grease spot, 4. On either side of this disk are fixed small mir- 
rors, B,#, at an angle, so that an observer looking at 4 on edge, 
sees two reflections of the grease spot in the mirrors, 4, 2. 








Fic. 7. SOCKETING.—1. Frame.—2. Mould.—3. Shell.—4. Lamps 
Ready for Plaster.—5. In Plaster, Hardening. 


On top of the photometer is the galvanometer for keeping the 
voltage constant, and on the photometer bench can be seen the 
ammeter (under the screen, ) and the voltmeter, near the lamp to 
be tested. At the opposite end of the photometer bar is shown 
the standard lamp. : 

In many factories only a comparatively small percentage of the 
total product is tested on the photometer, the balance of the lamps 
being placed on racks with some of those tested, and sorted out by 
means of the eye. This method is however, unsatisfactory, though 
it gives much closer results than is apt to be supposed. Much better 
results can be secured by testing each individual lamp, which 
method, though expensive, is thoroughly reliable. 
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The standard of candle power varies, and is different in the United 
States and in Europe, and in fact were the same lamp sent to differ- 
ent laboratories throughout this country, quite a variety of results 
might be expected. The orginal standard, or unit of light, may be 
the flame of a candle, or a portion of the flame of an Argand burner. 
In comparing standards with the original unit of light, the Methven 
screen is used, which allows only a small portion of the centre of 
the flame to shine on the grease spot of the photometer, this part of 


_ the flame remaining more nearly constant. 


In the factory, however, standard lamps of different candle-power 
are manufactured, and kept constantly checked up, new ones being 
made up from time to time. 

In order to testa lamp a standard lamp, say, of 16-c.p. is placed at 
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one end of the photometer bar, the voltage of this standard being 
kept absolutely constant. The lamp to be tested is mounted at the 
other end of the photometer, the screen and mirrors being in the 
middle, and equidistant from the lamps. In shunt with the lamp to 
be tested is a voltmeter, and in series with it an ammeter, the 
latter being used only where the efficiency is to be tested, or when 
the lamp is destined for series work. 

One operator sits directly in front of the screen, and by moving a 
slider changes a resistance in series with the lamp to be tested. This 
alters the amount of current passing through the lamp, and conse- 
quently the amount of light given out by it. This operator, at the 
same time, is watching the reflections of the grease spot in the mir- 
rors. As long as the intensity of light on the two sides of the spot 
is unequal, the reflections will be quite different in appearance, one 
being dark, the other light. When the intensity of the lamp to be 
tested is exactly equal to that of the standard 16-c. p. lamp at the 
other end of the photometer, the images of the grease spot become 
exactly alike in appearance, and in fact almost entirely disappear. 
The other operator reads the voltage as indicated by the voltmeter, 
and the lamp is so marked. 

Care must be taken that the standard is mounted in its socket at 
the exact angle at which it was originally standardized, as the in- 
tensity of light varies with the angle which the plane of the filament 
presents to the photometer bar. For the sake of uniformity ail 
lamps are tested with the filaments in the same relative position to 
the photometer, otherwise it would be impossible to compare results, 
or check the test. 

This is so important a subject, and so many practical points are 
involved in it affecting the user of lamps, that J regret more space 
can not be devoted to it, especially as at the present time many 
large consumers of lamps are fitting up photometers, with the idea 
in view of testing the product of factories. This is undoubtedly a 
very sensible plan; nevertheless, there is trouble in store for all of 
us until the use of the photometer is thoroughly understood. 

At the lamp works of the General Electric Company, every lamp 
is tested on the photometer, and before shipment, an additional 
test, known asthe rack-test, is applied. This briefly consists in 
placing the lamps in a long horizontal rack, and passing a low 
current through them, bringing them all to a dull red. In this posi- 
tion it is very easy to pick out any lamps showing defective fila- 
ments, such as spotted carbons. These are weeded out and the 
voltage raised until the lamps are all burning at about normal 
candle-power. ‘The percentage of lamps thus weeded out is very 
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smal], because after every processs in the factory expert inspection 
is made of the product, making about 70 inspections in all. Another 
source of possible error is at once detected on the racks, namely, 
mixing lamps of different candle-powers, caused by errors in mak- 
ing. It seems rather a curious fact that if two lamps, one of 16- 
c.p., the other of 20-c.p., dut both of the same efficiency, were 
placed side by side, it would be extremely doubtful whether the 
difference would be noticed by any but the most experienced eye; 
on the other hand place two 16-c p. ijamps together, of different 
efficiencies and the disparity can be readily detected, though they 
are of the same candle- power. 

On the rack test nearly all errors are apt to be discovered, because 
since the lamps are all at the same voltage, any error appears at 
once at a difference im efficiency, except in the case of two lamps 
of the same efficiency, same voltage, and different candle- power. 
This is so improbable an error that its occurrence need not be consid- 
ered. To explain what is meaut, let us suppose two filaments, one 
very small and fine, giving ten candles of light, and consuming 
30 watts, or 3 watts per candle, the other, very large and coarse, 
giving 20 candles, consuming 200 watts, or 10 watts per candle. 
The small filament would burn very white and would apparently 
be giving much more light than the coarse filament, which would 
burn very dull. The surface of the latter filament being so much 
greater, it is really giving out twice as much light. 

The lamps which are not kept barreled up, are carried in the 
factory in racks each containing a certain number of lamps, and are 
of great assistance in counting. A miscount in shipment is very 
rare. 

The lamps have now only to be cleaned, labeled and wrapped, 
and they are ready for barreling up. 

It is sometimes disheartening, after all the care taken in the man- 
ufacture of the lamps, to hear the complaints made by owners of 
plants, which, in nine cases in ten (and this is sot in the least an 
exaggeration ) are due to some misuse of the lamps. To begin with, 
a lamp-should be fitted to a plant’s pressure, just as much as a shoe 
to give satisfaction should be fitted to a man’s foot, and after the 
lamp is so adjusted to the requirements, the regulation should be 
kept constant. In no other way can lamps, no matter of what 
manufacture, give satisfaction. 

Good regulation means running the plant within one volt either 
side of the marked voltage of the lamps. This can be appreciated 
when it is understood that to run a lamp 4 volts above its voltage 
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shortens its life to exactly one half; 8 volts high reduces the life to 
one quarter. In other words a. 100 volt lamp whose normal life is 
1,000 hours, if burned at 104.volts will live 500 hours, and if sub- 
jected to 108 volts will only burn 250 hours. 

I have tested plants supposed to be running at 104 volts, which 
showed on test to be ieally 120 volts. Imagine the effect on 
the lamps! It is not at all an uncommon thing for plants to vary 
the regulation 10 or 15 volts; in fact the only uncommon thing in 
the business is to find good regulation, outside of the very large 
illuminating companies, and even there it is by no means perfect. 
It being the season of the year when good resolutions are in order, 
let us resolve, 


‘‘TO KEEP OUR REGULATION PERFECT.”’ 
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Storage Batteries. 


BY J. APPLETON. 


HE principle on which storage batteries 
are constructed is that of the decomposi- 
tion of water by the passage of an elec- 
tric current, For example: 

If two conductors are immersed in 

water so that they do not touch (see Fig. 

1), and a current is passed, flowing 

from one conductor through the water to 

the other conductor, the water is decom- 

posed, or split up into its component 

= gases, oxygen and hydrogen, the oxygen 

being given off at the positive pole (marked +) or the conductor 

which conveys the current into the water, and hydrogen at the 
other or negative pole (marked —). 

Now, if two lead plates are substituted for the foregoing con- 
ductors, and a little sulphuric acid is added to the water, a further 
action will be noticed on the positive plate. Where the oxygen is 
given off, a dark brown coating will be observed, and if the cur- 
rent is allowed to pass for a sufficient length of time to form a 
fairly thick coating, it will be found that the lead plates them- 
selves will give out a current when the external circuit is made. 


The principle or theory of the storage battery may be briefly de-. 


scribed as follows: The passage of an electric current through a 
combination of lead plates immersed in dilute sulphuric acid per- 
forms a certain chemical action, which changes the condition of the 
plates. In performing this change, the current stores up a certain 
amount of energy, which becomes available again in the form of 
an electric current when the plates are connected through an ex- 
ternal circuit, being thus restored to practically their former state. 
The amount of electrical energy which can be stored up in a 
battery is proportional to the amount of peroxide of lead formed, 
and the larger the surface of the lead exposed to the action of the 
current the greater the amount of energy stored, as the oxidizing 
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action will not readily penetrate deeply into the plates. The por- 
tion of the plates which undergoes this chemical action is termed 
the ‘‘active material.’’ 

The first storage battery was made by Gustave Planté, and 
consisted of a number of lead plates placed in dilute sul- 
phuric acid, the alternate plates being connected together, thus 
forming two sets, viz., positive and negative. The plates were 
kept from touching each other by means cf insulating material 
placed in between them. In order to obtain a greater amount of 
active material, and consequently a greater capacity for storing up 
energy, he found that the surface of the plates should be porous, 
and to accomplish this he reversed the direction of the current 
every alternate charge, making the positive plate negative, and 
vice-versa. By continuing this for some time the plates became 
porous and more readily took up the chemical action, This treat- 
ment is called ‘‘forming.’’ Fig. 2 shows a practical form of the 
early type of Planté battery, which was designed and manufactured 
by The Elwell Parker Company, of England. It consists of sheets 
of 2 lb. lead about nine inches wide, perforated with small holes, 
and rolled into cylindrical form of such size that they 4t one 
inside the other, being separated at the top and bottom by insu- 
lating pieces. The alternate cylinders are connected by lead lugs 
burnt on to them, thus forming the positive and negative plates. 

The cylinders, when connected up, are placed in an earthenware 
jar, as shown in Fig. 3, a solution of dilute sulphuric acid being 
added. Before being charged with an electric current the plates 
are pickled in a bath containing a mixture of nitric and sulphuric 
acid for 24 to 30 hours. This makes the surface of the lead plates 
more easily acted on by the current. Before attaining their full 
capacity these plates must be charged and reversed at least thirty 
times, 

About 1881, Faure, a Frenchman, found that by applying me- 
chanically a coating of oxide of lead to a lead plate or con- 
ductor, he obtained the same or better results without the lengthy 
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operation of forming, and although Planté may be considered the 
first to discover the practical storage battery, yet Faure and others 
so modified and improved his methods as to produce a commercial 
battery. The early Faure storage batteries were composed of lead 
plates to which was applied a coating of oxide of lead, either in a 
dry or paste form, held in contact with the lead plate by an en- 
velope of felt, or other suitable material. The difficulty with these 
batteries was to keep the active material in permanent connection 
with the lead plates. The next improvement was to make the lead 
plates perforated, or cellular in form, the apertures being filled up with 
a paste of oxide of lead. Besides Faure, mauy others were work- 
ing in this direction, the principal patents being in the names of 
Brush, Swan, Sellon-Volckmar, Julien and others. The most 
practical storage battery of this type is constructed as follows: A 
lead grid is cast in an iron or steel mould, Fig. 4 showing a 
plan of the grid. After being cleaned up, these grids are fied with 
> 4 i 
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FIGs. 2 AND 3.—ELWELL—-PARKER PLATES AND BATTERY. 


paste. The positive plates are filled with a paste made of minium 

or red lead, mixed to a proper consistency with very dilute sul- 
phuric acid. The paste is pressed into the apertures of the grid 
with a trowel, the superfluous material being scraped off level with 

the surface. The paste for the negative plate is made with litharge 
(a lower oxide of lead) instead of minium. The section of the grid 
is such that the pellets of paste or active material tend to key them- 
selves firmly into the holes, thus preventing disintegration of the 
plate when in work. When the plates are dry after being pasted, 

they are placed in a tank containing dilute sulphuric acid, where 
they are partially formed with an electric current; this process being’ 
called ‘*hardening.’’ 

After hardening, the plates are removed from the tank and as- 
sembled in groups or sections in the following manner: The lugs 
of all the positive plates are connected together by a lead strap 
which is burned on, the plates being spaced about one inch apart; 
the negative plates are treated in the same manner, and then the 
positive and negative sections are interleaved to form a complete 
cell, the sections being kept from touching by strips of insulating 
material; Fig. 5 shows a cell mounted complete. There is always 
one more negative plate than positive, so that each end of a group 
or section terminates with a negative; this is done because the 
action on the positive plates is more severe, and it is necessary to 
equalize this as much as possible by having a negative on each 
side of it. It will be noticed that the connecting strips are burned 
on to the lugs, not soldered; lead burning is practically welding or 
fusing the lead parts together by means of a hydrogen flame and 
blow-pipe. This is much preferable to soldering, the reason being 
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FIGS. 4 AND 5.—PLAN AND SECTION OF LEAD GRID. 
that the tin in the solder is attacked by the chemical action, whereas 
a lead burnt joint contains no foreign metal. A hydrogen’ flame 
is essential in lead burning to prevent the surfaces to be joined 
from being oxidized, and thus preventing fusion. 
The modifications and forms of the pasted type of storage battery 
are many, but the same principle is embodied in them all, the 
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modifications being chiefly to overcome patents and cheapen the 
cost of manufacture. 

Some good modifications of the Planté type have been intro- 
duced, notably; the Crompton-Howell and Epstein batteries, both 
of which are made in England. 

The Crompton-Howell battery is made in the following manner: 
A block of lead is cast by an ingenivus method, whereby it becomes 
very porous; this is sawn up into plates about 8 inches square, and 
\ to % inch thick; a lead lug is burnt on to the edge, and the 
plates are then assembled in the usual manner. The porosity of 
these plates enables the forming to be done in a much shorter time 
than with the plain lead plates, and enables them to give a much 
greater capacity. 
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FIGs. 6 AND 7.—PLAN AND SECTION OF EPSTEIN PLATE. 


The Epstein plates are cast as shown in Figs. 6 and 7, the idea 
being to present as much surface as possible to the chemical action; 
before being formed with an electric current they are pickled in a 
boiling solution of nitric acid and water. 

The Tudor storage battery, which is very largely used in Ger- 
many, is a modification of both the Planté and Faure types. 

The lead plates are cast with fine corrugations, or projecting ribs 
on the surface (somewhat like the Epstein plates, but with thinner 
ribs); these are filled up flush with a paste of oxide of lead, which 
eventually becomes loosened and falls off, the capacity being then 
obtained from the active material on the plates themselves. The 
object of using the paste is to give capacity immediately the cells 
are put in use, 

The latest form of this battery consists of several small plates about 
six inches square, made as described, and then mounted up in a lead 
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frame containing openings for six or more of these plates, which 
are attached by one lug at the top, thus allowing perfect freedom 
to expand and contract. These large compound plates, as they may 
be called (see Fig. 8), are assembled and mounted as before de- 
scribed. ir 

The latest, and from all accounts the most successful, type of 
storage battery yet introduced, is the chloride accumulator, in 
which the basis of the material that eventually becomes active is 
chloride of lead, this being found far more satisfactory than the 
oxides. The chloride of lead is mixed with a certain proportion of 
chloride of zinc, and then melted in furnaces; when brought to 
the proper temperature the molten metal is poured into moulds, 
in which are cast the pasteles, which, after further treatment, become 


. the active material in the plates. 


These pastelles are placed in another mould called the framing 
mould, and a frame of alloy (lead and antimony, the antimony be- 
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ing added to harden it, ) is cast around them under great pressure. 
This method of casting under pressure is an extremely ingenious and 
valuable process, and entirely removes many of the defects in- 
herent in other types of batteries. 

After casting the plates in this manner they go through a chemi- 
cal action for reducing the chloride of lead. This is accomplished 
by placing the plates in connection with a plate of zinc in a bath 
of chloride of zinc. This takes out all the chlorine, leaving the 
pastelles in the form of crystalline lead, the molecular constitution 
of which is eminently suited for storage battery plates, being very 
porous, but yet of great mechanical strength. 

After being reduced in this manner the plates are washed and 
then put in tanks of dilute sulphuric acid to form in_ the ordinary 


FIG. 9.—CHLORIDE PLATE. 


way, the crystalline lead being peroxidized in the positive plates; 
the negative plates do not require further treatment after the reduc- 
ing process. Figs. 9 and 10 show one of these plates and a com- 
plete ceil. ‘ 

Other metals besides lead have been tried fo: storage batteries, but 
with only partial success; oxide of copper and zinc are used in 
one type, but so far the battery has not attained the same commer- 
cial success as the lead batteries. 

The solution or electrolyte used in lead storage batteries is dilute 
sulphuric acid, the specific gravity varying from 1.2 to1.3 in the 
various types. 

During discharge the specific gravity decreases, and arises again 
during the charge; by this means a fairly accurate indication of the 
amount of energy contained in a battery can be obtained. 

The jars or boxes in which the plates and electrolyte are placed 
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FIG. 19.—CHLORIDE CELL COMPLETE. 


are usually glass, hard rubber, or wood lined with lead, according 
to the purpose for which the battery is used. 

This subject, the manufacture of storage batteries,can only be 
treated fully in a long series of articles, and our present aim has 
only been to give a general idea of the methods employed, whereby 
readers may become better acquainted with this branch of elec- 
trical engineering which is daily becoming more valuable and 
indispensable to the trade. 









A Central Station Dynamo. 


BY J. B. CAHOON. 


HE many changes that have been going on 
in the electrical field incident to the de- 
velopment of electric lighting has in- 
cluded the remodelling of lighting sta- 
tions in the larger cities, and the substitu- 
tion of large direct driven generators for 
the old bi-polar belt-driven type. As 
such a change involves a large expeuse, 
we naturally are led to believe that the 
direct driven unit must possess commer- 
cial as wel! as technical advantages over 
the old style machine. The very high 
speeds that have been common with bi- 

polar generators have given rise.to serious losses of energy in 

belts, to expense in belt maintenance, to trouble with bearings, 

_ and other additional features tending to cause the cost of main- 

tenance and operation to assume a relatively large figure. In addi- 

tion to this, the belt driven generator takes up a great deal of 
room, and in large cities space is exceedingly valuable. In many 
cases where the plant is already established, the purchase of addi- 
tional land to keep pace with the growth of the plant is practically 
out of the question, on account of the excessive cost involved. The 
direct driven unit occupies comparatively little space when coupled 
to engines of the vertical type, as will be seen by reference to 
Fig. 2, which shows this style of generator. Another advantage 
is, that by the introduction of the direct driven generator, larger 
units may be employed, aud a consequent lessening of the number 
of dynamo tenders. The general rule governing the size of the 
unit is, that they should be as large as possible, and so divided that 
the stopping of any one of them will not prevent the balance from 
giving the normal output of the station. The general practice in 
the use cf these large units is tocouple a generator on each end of 

the shaft of a vertical triple expansion engine, which is driven at a 

speed varying from 172 revolutions for the 100 kilowatt to 90 rev 

olutions for the 800 kilowatt generator. The number of poles in 
the generator varies from eight in the smaller size to sixteen in 
the larger size. 

Fig. 2 shows a 400 kilowatt generator, which has twelve poles 
and runs at a speed of 120 revolutions per minute; by reference to 
this figure a fair idea of the size of this generator may be obtained. 
This being of medium size is the favorite unit with many of the 
managers of large central stations. An average sized engine for 
driving two of these generators, one on each end of the shaft, is 
about 1,300 indicated horsepower, this leaving a small surplus 
power over what is actually required to drive the generators at full 
load. 

The general features of construction followed in all sizes of this 
style machine are: 

First. The frames and pole pieces are cast from a special grade of 
soft steel, possessing the highest magnetic permeability. 

Second. The armatures are so constructed that currents of ai1 
constantly circulate through core and windings, providing thorough 
ventilation for the purpose of keeping down the temperature and 
the armature to as low a point as possible; the machinesin general 
being designed for a very small rise in temperature when operated 
at full load, the limit on standard machines being 40° C. rise above 
the surrounding air after a continuous run of ten hours, 

Third, The winding of the armatures consist of straight copper 
bars connected directly to the commutator bars, which are situated 
on the two ends of the armature. In other words, a portion of the 
winding itself is used for the commutator. 

Fig. 1 shows an armature of one of these generators removed 
from its frame, and a reference to it will show the great care 
which is taken in the construction of the armature to provide for 
ample ventilation, and it also shows the method of supporting the 
sheet iron discs of which the armature is composed. 

In order that the general reader may get a fair idea of this type 
of machine, we give a more detailed description of the 400 kilo- 
watt machine, as follows: 

The Frame. This is made of a special grade of cast steel, and for 
convenience in handling is cast in halves; on the lower haif are cast 
projecting lugs or feet for supporting the frame on the foundation. 

The pole pieces, twelve in number, are cast separately from 
the frame, and both they and the latter are carefully faced where 
they are to be bolted together, so as to insure as nearly a. perfect 
contact as possible. A reference to fig. 2 will show that the 





face of the pole piece is larger than the body. This answers two 
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purposes, one for a better distribution of the lines of force, and 
the other for supporting the field winding. This winding is vari- 
ously designated as the field spool, field winding or simply fields. 
These field spools are made up separately from the pole pieces, be- 
ing wound on a shell in much the same manner as thread is wound 
on a spool, and is slipped over the pole piece before the latter is 
bolted on to the frame. After being placed in position, these wind- 
ings are all connected together in such a manner as to cause the 
pole pieces to become alternately north and south poles. All these 
machines for central station work are what are kncwn as shunt 
machines, no attempt being made to make them self-regulating, 
as it has been found in actual practice that managers of central 
stations prefer to have the machines so that they can only be regu- 
lated by hand; as one station manager very aptly put it, “The regu- 
lation of the machines must be exceedingly close in order that our 
customers may be satisfied with their lights, and that the lifetime 
of the lamps may be a maximum; and even with large compound 
wound machines we should have to have a man to watch the regu- 
lation, and we find that if the machines are compounded or made 
self-regulating approximately,that the man relies too much on this; 
therefore, we would rather have the plain shunt machine and de- 
pend on the man entirely to see that proper regulatiou is ob- 
tained.’’ It will be noticed by reference to the cuts that there are 
as many sets of brushes as there are pole pieces. These are car- 
ried by a large yoke, which is supported, in thé 400 kilowatt 
machine, by lugs fastened on the frame, and proper mechanism is 
attached so that the yoke may be rotated to permit of simultane- 
ously adjusting the brushes at the neutral points. When assembled 
in position the floor space occupied is 37 inches lengthwise by 181 
inches in width, the diameter of the frame itself being 154 inches 
and the height above the floor line 107 inches, and its approximate 
weight is 54,400 pounds, while its output is 2,960 amperes at 135 
volts. The diameter of the engine shaft, where it carries the arma- 
ture, is 14 inches. The armature is forced on to the shaft, the core 
of the armature being just enough smaller to make a good forcing 
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fit, and after it is home in place it is keyed up so as to practically 
become an integral part of the shaft. 

The Armature. The hub of the armature is made of a fine quality 
of cast iron, on the exterior periphery of which is mounted the 
spider proper of the armature, which ismade of non-magnetic metal 
and has twelve arms which dovetail into the core, this latter being 
made up of thin sheet iron discs carefully insulated one from another, 
and separated every three or four inches by an air space of about half 
an inch, for the purpose of permitting the air to circulate through the 
windings and core for keeping down the temperature. The armature in 
motion acts something like a centrifugal fan, causing the air to be 
forced from the interior towards the exterior through these venti- 
lating ducts. Were it not for this feature the output of the arma- 
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ture would necessarily be considerably reduced, owing to the rise 
in temperature. The windings are made up of heavy copper bars, 
which are increased in depth on the ends of the armature to form 
what are known as face commutators, and are spaced about one- 
eighth of an inch apart by means of wooden spacing blocks, so as 
to admit of a circulation of air, while the bars forming the commu- 
tator are carefuly insulated from each other by mica. The body of 
the armature is very carefully insulated with alternate layers of 
mica and tough paper to a thickness of about one-eighth of an 
inch, and the bars themselves are very carefully insulated before 
being placed in position, so that double insulation is provided 
throughout. An infinite amount of pains and care is taken with 
this particular feature of the armature, even though the potential 
is comparatively low, so that under no circumstances except down- 
right mechanical injury can there be a possibility of short circuit 
occurring in the armature. After the winding of the armature is 
completed, it is then carefully bound with heavy German silver 
wire so as to hold the windings in position; then the commutator 
faces are turned off true and smooth and the armature is ready to 
be tested. The test through which one of these large machines has 
to go is very elaborate. Careful note is taken of the temperature 
ot fields and armature during and after a ten hours’ run, and again 
after a 24 hours’ run, and readings taken of the voltage and ampere 
output of the machine every few minutes, as also readings of the 
amount of current it takes to excite the fields. It is very rare that 
faults are discovered in these large machines, so careful is the work- 
manship throughout; but should any fault develop duting the test, 
the machine is stopped, and the tault remedied and the test started 
all over again, and 1s continued until it is clearly shown that the ma- 
chine meets the specifications in every particular. The manu- 
facturers of electrical apparatus are continually striving to 


perfect their methods of manufacture so as to produce a ma- 
shall 


chine which be free from both mechanical and elec- 
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trical defects, and one in which the purchaser can put the ut- 
most confidence, Particularly is this the case with large -units, be- 
cause, if anything should happen to one of these while running in 
a large central station, it would be known to many and would do 
much to injure the reputation of the manufacturer. 

Last, though not least, of what may be said in favor of the use of 
these large units, is the much better appearance which a station 
has that is equipped with these over one having a multitude of small 
inachines running from a counter shaft with the attendant noise 
and confusion incident to such a system. We have not entered, 
to any extent, on technical reasons for the adoption of these large 
units, mainly because technicalities only appeal ‘to the engineer. 
The question as to whether or not a statien should adopt such units 
comes down largely to a matte: of dollars and common sense, and 
as both of these are on the side of the large direct-driven unit, we 
may feel fairly safe in assuming that now that their introduction 
has begun, and they have found favor with the public, it is only a 
question of time when all of our large stations will adopt them. 





An Historic Dynamo Sold. 


The dynamo which furnished current to the first electric lights 
ever used for tower illumination was recently sold by the Wabash 
(Ind, ) City Council to the Rose Electric Light Company of St. 
Louis. It was a Brush machine, and was connected with the Court 
House tower in Wabash in March, 1880. The trial run was wit- 
nessed by hundreds of visitors from all over the country. ‘The 


outfit continued to run until 1886, when the four 2,000-c.p. lights 
were taken down, and, with the dynamo, stored away in the City 
The dynamo and lamps cost $18,000, and were sold for $30, 


Hall. 
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The Electric Street Railway Car Controller. 


YSTEMS of controlling apparatus for elec- 
tric cars may be divided, according to the 
methods used for securing regulation of 
speed, into three classes: 

® First. Those making several combina- 
tions of different sections of the motor field 
coils or ‘‘commutating’’ the fields. 
Second. Those introducing a resistance 
in series with the motors (the two latter 
being in parallel at all times) in order to 
reduce the starting current and to prevent 
an unpleasant and dangerous jerk when starting. The resistance 
is divided into comparatively few or many parts, according to 
the particular system used. To increase the speed, more and 
more of these sections are short-circuited, until at full speed the 
motors are left in multiple, but with no outside resistance in the 
circuit. With some types of controlling apparatus a further in- 

crease in speed is effected by short-circuiting or cutting out a 

portion of the field winding, thus weakening the field strength 

and increasing the speed. 

Third. Those making combinations of the two motors, starting 
with them in series, then throwing them in multiple. During the 
process of changing the connections, one motor is short-circuited on 
itself, then opea-circuited, then thrown into multiple arc with the 
other motor. A resistance in one or two sections is used in series 
with the two motors when starting, and this same resistance is used 
again during the operation of changing the motors from series to 
multiple, in order to prevent the acceleration in speed from being 
so rapid as to cause the car to jump suddenly forward. 

On account of the greater economy in power consumption which 
is effected by the use of series-multiple controllers, this type of con- 
irolling apparatus is rapidly being adopted for all cars equipped 
with two motors (from its very nature it will be seen that it is not 
adapted to single motor cars), to the exclusion of the two types 
mentioned previously. As a matter of fact, the first or commutated 
field type of controller has long been discarded by manufacturers, 
and is rapidly being replaced with the series multiple type. 

It may be of interest to give you a more detailed description of a 
series-multiple controller, but in such general terms as will apply 
to any controller type. 

Controllers operating on the series-multiple principle ate usually 
provided with two handles, one being for turning the controller cyl- 
inder or drum, the other for operating the reversing switch. 

In order to reverse the direction of rotation of a series-wound 
motor, it is mecessary to reverse the direction of the current in 
either the field coils or armature; reversing the current in both field 
coils and armature will leave the direction of rotation the same. 
Therefore, it is necessary to bring to each controller four wires 
from each of the motors, in addition to the ground and trolley wires, 
and the wires from the resistance coils. Of the four motor wires, 
two connect with the two brushes, and two with the two ends of 
the field windings. The operation of the reversing switch is usually 
entirely independent of the movement of the controller cylinder, 
although in one well-known type of series-multiple controller there 
is an interlocking device which prevents the reversing switch from 
being operated, except when the controller handle is at the ‘‘off’’ 
position. The advantage of this is that the controller is less liable 
to be injured in use. The great objection to the use of such a device 
is that it requires three distinct movements for the motorman to 
reverse the car, first, to cut off current, second, to throw reversing 
switch, third, to throw on current again; and as the occasions when 
the reversing switch is called into service are usually those demand- 
ing the most rapid stopping of the car, if destruction of life or 
damage to property are to be avoided, it will be seen that all 
unnecessary and time-consuming movements should be avoided. 

The different positions of the main controller handle are usually 
designated by marks on the top of the controlling stand, and in the 
best types of controllers the positions are distinguished by notches 
in a wheel or disc, revolving with the drum and engaging with a 
pawl. The different positions are then distinguished by the sense 
of touch, and the motorman may keep his eyes to the front at all 
times. 

Series-multiple controllers have two positions of most economical 
operation, one being when the motors are in series with each other, 
and with no external resistance in circuit, the other when the two 
motdrs are in multiple ‘with no external resistance in circuit. On 
the former position, the speed of the car is somewhat less than half 
of the speed on the latter position, and this series position is conse- 
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quently much used when cars are running through crowded streets, 
around curves, over crossings, etc. As the two motors are started 
in series, the starting current is only about 50 per cent. of what is, 
if the motors are started in multiple, required to start the same car 
with the same quickness, for the torque, or turning effort, of the 
motors depends only upon the number of amperes flowing through 
them, and in the former case,as the same current flows through both 
motors, the torque developed is twice as great with a given fluw of 
current to the car, as if the same current is divided, half going 
through one motor and half through the other. Conversely, if the 
car is started with the same acceleration in each case, the current 
required to start with the motors in series is only half of that 
required if they are in multiple. This means that a car equipped 
with series-multiple controllers will not show the same wide varia- 
tions in current consumed, and with even comparatively small 
systems of electric roads this is a most important point, as the maxi- 
mums of the current variations in the power house will be much 
lower and the strains on the generating machinery will be less 
severe. 

About the only objection which can be raised to the use of series- 
multiple controllers is, that when the motors are being thrown 
from series to multiple, one of them is cut out entirely, while the 
other is still doing work; but as the positions of controller, while 
the connections are arranged in this way, are not intended to be 
used as running points, but are to be passed over quickly, and 
with one movement of the handle, this unequal division of the 
work is but momentary, and in practice does not last for a sufficient 
length of time to cause any perceptible increase in temperature of 
one‘motor over the other. 


Electrical Power Transmission—VII. 


BY LOUIS BELL, 


[Synopsis of Preceding Sections.—The former sections have dealt 
with the elementary principles underlying the development of 
electrical energy, and the theory of continuous current dynamos and 
motors, the subjects being considered under the heads ‘‘ Concerning 
Electrical Energy’’ and “*‘ Power Transmission by Continuous Cyr- 
rents,’’ the section in this issue being included under the latter. 
The practical portion of the subject was commenced with a classifi- 
cation of continuous current motors under four heads: Case 1. 
Series wound motors at constant potential; Case II. Series wound 
motors at constant voltage; Case III. Series wound motors with 
independent current and voltage; Case IV. Shunt wound motors at 
constant voltage. In regard to the motois under Case I., it is 
stated that they are now comparatively little used and hence of not 
great practical importance. They necessitate a regulating device, 
usually worked by a centrifugal governor, and on account of danger 
from the high voltage, which their use implies, and mechanical and 
other difficulties, they have come to be looked upon as a last resort, 
only to be employed when nothing else is available. Motors com- 
prised in Case II. are ot great importance on account of their em- 
ployment in street railway practice; aside, however, from their use 
for this purpose, for hoisting and a few other applications, series 
wound motors, while possessing some valuable properties, are 
limited in their usefulness by their tendency to vary widely in speed 
when the load changes; hence they are employed chiefly in cases 
where the speed is varied deliberately. They have the advantage on 
constant potential circuits of being able to give on occasion very 
great torques. Their disadvantage of non-regulation on such a 
circuit is largely overcome in street railway practice by the com- 
bination, through the means of a controller, of the two motors of a 
car in series or parallel, though a rheostat comes into play at 
intermediate speeds. The motors under Class III. are used occasion- 
ally with some success, but not extensively, owing to mechanical 
and other difficulties. By working a specially designed generator 
and motor of this system together, the pair will act almost as if con- 
nected by a belt, and the motor will run at a nearly uniform speed. 
Case IV. is taken up below. ] 


Ph, D. 


Power Transmission by Continuous Currents. 

33. Case [V—Shunt wound motors are invariably worked on con- 
stant potential circuits, to which they are particularly well suited 
They form by far the largest class of motors in general use and owe 
this advantage mainly to their beautiful self-regulating properties. 

The shunt motor is in construction practically the same as a shunt 
wound dynamo. Let us look into the action of such a machine 
when supplied from a source of constant voltage. If the design be 
reasonably efficient, the a*mature will have a very low resistance 
and the shunt circuit, which includes the field coils, a resistance 
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several hundred times greater. When such a machine is supplied 
with current of constant voltage at its brushes and is running at 
any given speed and load, the current through the armature is 
practically determined by the counter E. M. F. developed, the 
armature resistance being almost negligible. The shunt is of high 
resistance and takes a certain small amount of current, determined 
by the voltage across the brushes. Now let the load increase; the 
field is, aside from loss of voltage on the line, practically constant and 
the first effect of the added load is, as in a series motor, to reduce 
the speed. But this lowers the counter E. M. F., and consequently 
the armaturre current rises and the torque is increased, thereby 
enabling the motor to operate under the larger load. The torque 
necessary to enable the motor to maintain an increased load varies 
directly as the load and is also directly proportional to the current. 
But since the current is directly proportional to the difference be- 
tween the impressed and counter E. M. F.’s, it is possible to design 
a machine so as to run at almost exactly constant speed. 

The constancy depends really on the armature resistance, small 
as it is. For example, a motor is designed to run at 100 volts. 
Running light the counter E. M. F. is 99.9 volts and with an 
armature resistance of 0.01 ohm the current will be 10 amperes. 
The work done is say 1-h. p. Now let a full load, say 20-h.p., be 
thrown on. The torque will have to be increased 20 times, requir- 
ing 200 amperes, But this will flow through the armature under an 
effective pressure of 2 volts. Hence the counter E. M. F. will only 
have to fall to 98 volts to provide current enough to meet the new 
condition. As the counter E. M. F. varies directly as the speed a 
fall in speed of less than 2 per cent will follow the increase of load. 
This computation neglects all questions of armature reaction as 
well as the effect of this minute fall in speed on the output, but 
fairly represents a case that might actually be met with in the best 
modern practice. In fact, shunt motors have been so designed as to 
vary no more than 1% per cent. in speed from no load to full load. 
A variation of 5 or 6 per cent. is, however, more usual. 

When supplied from an over compounded generator so that the 
impressed voltage will increase with the load, a shunt motor can be 
operated even more closely to constant speed than indicated above, 
since there is no longer need for a fall in speed to continue the re- 
quisite difference between the impressed and counter E. M F’s. 
In such case any tendency to fall in speed is at once corrected by 
the rise in voltage on the line. This device is seldom used, how- 
ever, since it is ill fitted for simultaneously operating a number of 
motors at varying loads, and-for single units has no particular ad- 
vantages over the series wound pair previously noted, or a very 
simple arrangement of alternating apparatus. 

Not only can the shunt motor be worked at nearly constant speed, 
but it also has the advantage of permitting a considerable range of 
speed variation without sacrificing much in the matter of efficiency. 
We have already seen that a change in field stiength involves a 
change of speed, since it necessarily alters the counterl E. M. F., 
which in turn modifies the current. 

In a shunt motor the immediate effect of a decrease of field 
strength is to lower the counter E. M. F., letting more current 
through the armature and increasing the torque. Hence the speed 
rises until the current and torque adjust themselves to the require- 
ments of the load. On the other hand, if the field be strengthened, 
the current necessary to carry the load cannot be obtained without 
a fall in speed. It is clear that the changes of speed thus obtained 
may be quite considerable, for in a motor such as that just described 
a vatiation of 10 per cent. in the field would produce an immense 
variation of current, which would have to be compensated by a 
change in speed as great as in the field. Inasmuch as these field 
changes can be produced by varying the field current, which is al- 
ready small, through a rheostat in the circuit, this change of field 
strength can be accomplished with but a trifling waste of energy. 
If the field magnets are comparatively unsaturated, it is not difficult 
to.obtain perhaps 50 per cent. variation in speed. A motor de- 
signed for such work is, however, necessarily bulky, as it must be 
possible to get torque enough to hanale the full load with a field 
much below its normal strength. 

It should be noted that even when running at a considerably 
modified speed, the motor must still be nearly self-regulating, for 
changes in load for the conditions that govern self regulation are 
within moderate limits unaffected by the particular strength of 
field employed. Only when the armature reaction has been greatly 
modified will the regulation be sensibly disturbed. 

A device sometimes used to improve the regulation of motors 
essentially shunt wound is the so called differential winding. This 
consists of an additional field winding in series with the armature, 
but around which the current flows in such a direction as to de- 
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magnetize the field. ‘The total field strength is then due to the 
difference between the magnetizing power of the shunt and of this 
regulating coil. When the load on the motor increases, the addi- 
tional current due to a minute change of speed will weaken the 
field and thence cause the motor to run faster until the counter E. 
M. F. adjusts the current to the new speed and output. Differential 
winding obviously requires an extra expenditure of energy in the 
field since the shunt and series turns act against each other. It is 
now used much less than formerly sincé it has been found that a 
well designed pure shunt motor will regulate very nearly as_ well 
and more efficiently. Fig. 21 shows the Sprague motor wound on 
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this differential plan, now only of historical interest, but which 
through its good qualities did much to popularize the electric motor 
in America. 

Various modifications of shunt and series wound motors have 
from time to time appeared devised for particular adaptation to spe- 
cial purposes or sometimes merely for the sake of novelty. None 
of them, however, are of sufficient general importance to find a place 
here. 

(To be continned. ) 


Electrodynamic Machinery —XXI. 


BY EDWIN J. HOUSTON AND A. E. KENNELLY, 


[Synopsis of Preceding Sections.—The term electrodynamic ma- 
chinery includes not only the apparatus by which mechanical energy 


is converted into electrical energy, but also the translating appara- - 


tus, the transmission circuits, and the apparatus required for the 
measurement of electrical energy. : 

In any dynamo electric generator, E. M. F.’s are produced in 
conductors by causing them to cut magnetic flux paths. The value 
of this E. M. F. may be increased by increasing the rate of cutting 
magnetic flux, as for example, by increasing the speed of revolution, 
of the magnetic flux, or the number of turns of the conductor. 


eat ° ° oe 
The electrical capability of a machine is equal to £ where £ is 


the EK. M. F. of the miachine taken at its brushes, and 7 is the in- 
ternal resistance of the machine. In any machine of given dimen- 
sions the electric capability is nearly constant, whatever may be the 
winding of the machin< or the size of the wire employed. 

The commercial efficiency of a generator is the ratio of its output 
to its intake, 7. ¢., the ratio of its electrical activity in watts at its 
terminals, divided by the mechanical activity it absorbs in watts. 

Dynamo electric generators are either constant potential or con- 
stant current generators. Constant potential generators are :— 

(1). Magneto-electric, (2). Separately excited or, (3). Self excited. 

Self-excited generators may be:—(1). Series wound, (2). Shunt 
wound, (3). Compound wound. 

Dynamo electric generators may be divided according to the 
number of field poles, into bipolar and multipolar, They may be 
divided according to their magnetic circuit into (1.) Those having 
simple magnetic circuits formed by a single coil or winding. 

(2). Those having consequent poles. Dynamos may also be 
divided, according to the shape of their armature, into ring, cylin- 
der, disc, smooth core and toothed core armature, machines. 

Alternating current generators may be divided, according to the 
number of separate alternating currents they furnish, into uniphase, 
dipthase, or triphase generators. 
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A machine capable of producing two or more separate alternating 
currents is sometimes called a multiphase generator. 

By convention, magnetic flux is assumed to leave a magnet at its 
north seeking pole, and to enter it at its south seeking pole. 

The force producing a magnetic flux is called magneto motive 
force and is generally contracted M. M. F. 

Magnetic flux may vary in (1) direction (2) intensity (3) distribu- 
tion. 

Similarly directed magnetic fluxes repel each other. 
directed magnetic fluxes attract each other. 

As regards its direction, magnetic flux may be (1) uniform, (2) 
convergent, (3) divergent. 

The intensity of uniform flux is unvarying. Theintensity of con- 
vergent flux increases along its path ; that of divergent flux de- 
creases along its path. 

The intensity of magnetic flux is measured in units called gausses. 
The gauss is the unit of magnetic intensity, and is such an intensity 
as is represented by one C. G. S. unit of flux (one weber) per sq. 
cm of normal area, 

A M. M. F, may be produced (1). By the passage of an electric 
current. (2) As a property inherent in the molecules or ultimate 
particles of certain kinds of magnetic matter. 

The passage of an electric current through a rectilinear conductor 
towards an observer will produce a magnetic flux that is directed 
counter-clockwise around the conductor. 

A conducting turn carrying one ampere is called an ampere-turn. 
When a current passes through a coil of wire, the strength of the 
magnetic flux produced by a single turn carrying two amperes will 
be twice as great as the turn carrying one ampere. 

The M. M. F. of a current, therefore, depends on the number of 
ampere turns. 

The unit of magneto motive force is called the gilbert. 


Oppositely 


A gilbert 


10 
is a M. M. F. produced by 4 x *mpere-turn, or approximately 


0.7958 ampere turn. If, therefore, the number of ampere-turns on 


1 
a coil be multiplied by 1.257 or ie 7958, the product will give the 


M. M. F. of the coil in gilberts, 

The magnetic flux produced in a circuit by a given M. M. F. will 
depend on the nature and dimensions of the circuit, and on its re- 
luctance 7. ¢., on its resistance to magnetic flux. 

The unit of reluctance is called the oersted, or the reluctance of a 
cubic centimetre of air pump vacuum measured between opposite 
faces. 

The unit of magrietic flux is called the weber. The weber is equal 
to the flux pioduced by one gilbert acting through a reluctance of 
one oersted. 

Ohm's law for continuous current circuits may be expressed as 
follows, namely: 


volts : 
amperes = ee 
ohms 
eloctromotive force 
current strength = Sateen 
resistance 


A modification of this law applicable to magnetic circuits is, 
_ gilberts magnetomotive force 


webers 
oersteds, reluctance 


or magnetic flux = 


Magnetic circuits may be (1). Non-ferric, or those containing no 
iron, (2). Ferric, or those composed entirely of iron, and (3). Aero- 
ferric, or those containing both air and iron, 

The reluctance of a non-ferric circuit is equa! to the length of the 
circuit in centimetres, divided by its cross-section in square centi- 
metres, and this can only be directly applied when the cross- 
section is uniform. 

Magnetizing force is the space rate at which the magnetic poten- 
tial descends in a magnetic circuit. The total fall of magnetic 
potential in a magnetic circuit is equal to its M. M, F., just as the 
total *‘drop’’ of electric potential in an electric circuit is equal to 
its E. M. F. 

When a magnetizing current is passed through a coil surrounding 
a core of iron, the magnetic flux produced is usually enormously 
greater than if the coil was provided with a core of air or other 
non-magnetic material. This increase in the M. M. F. is not 
strictly speaking to be regarded as due to a decrease in the reluct- 
ance of the circuit, but rather to an increase in the M. M. F., due 
to the magneto motive force inherently possessed by the iron. 

The magnetic flux produced by a current passing through a coil 
of wire surrounding iron is produced as follows: 
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(1.) By the prime M. M. F., or that produced by the magnetizing 
current. 

(2.) By the induced alligned or structural,M. M.F. of the iron. 

Practically, however, it is convenient to consider that iron is 
devoid of M. M. F., but that its reluctance varies with the flux in 
the circuit. " 

In a magnetic circuit, when a magnetic flux of ® webers passes 
through a circuit with a reluctance of Q@ oersteds, there is produced 
a counter M. M. F. of # & gilberts. 

The reluctivity of a substance is its reluctance of unit volume, 
measured between parallel faces. The reluctivity of air-pump 
vacuum, air, wood, glass, etc., are practically the same, and do nut 
vary with the flux density. The reluctivity of iron may be as low 
as 0.0005 and varies with the flux density. 

A linear relation exists between magnetizing force and reluctivity 
in iron between the limits of flux density at which iron is practi- 
cally worked, so that equal increments of magnetizing force add 
equal increments of ferric reluctivity. 

Iron becomes practically magnetically saturated when ., the 
intensity, is 7 kilogausses in cast iron, and 17 kilogausses_ in 
wrought iron and soft steel, since the reluctance rises very rapidly 
after these intensities have been reached. 

The effect of an air-gap in a magnetic circuit is: 

(1. ) To increase the reluctance in that circuit. 

(2. ) To cause a leakage or shunt path in the air surrounding tiie 
gap. After due allowance has been made for the reluctance of 
leakage paths, Ohm's law applies to the magnetic circuit for the 
determination of the flux at any point. 

Electrodynamic induction is the induction of the E. M. F. ina 
conductor moving relatively to a magnetic flux. ‘he E. M. F. 
induced by electrodynamic induction depends on the density of the 
flux, the velocity and direction of the motion and the length of the 
conductor. The direction of the E. M. F. induced, depends on the 
direction of the motion and on the direction of the flux. 

When a conducting loop is rotated about its axis, in.a magnetic 
field, the value of the electro motive force induced in it will depend 
on the rate with which it is emptied or filled with the flux, and the 
direction of the E. M. F. on the direction with which this flux 
threads or passes through it. 

The E. M. F. induced in a coil maintains the same direction, so 
long as the flux threading through the coil continues to increase 
or decrease. 

The E. M. F. induced in a rotating coil has the same direction 
as the motion of the hands of a watch; 2. ¢., clock-wise, when the 
flux entering the loop has the same direction as the light which 
passes from the face of the watch to the eye of the observer. When 
the flux enters the loop in the opposite direction, it will induce 
an BE. M. ¥. in the loop in the opposite direction to the hands of 
a watch; 7.¢., counter-clock wise. 

The effectiveness of a dynamo for generating E.M.F. is not neces- 
sarily to be gauged by the amount of the so-called idle-wire, or wire 
which at any instant is not covered by a polar face. 

Magneto-electric generators are employed in telephony and for 
firing electric fuses in mines. 

The first step necessary for determining the E. M. F. produced 
by a generator is to determine the magnetic flux linked with (the 
armature conductors in the various stages ot revolution, and from 
the rate of change in this linkage, together with the number of 


104. A form of armature, which stands next in order of complexity 
to the shuttle-wound armature last described, is the radial or pole 
armature, represented in Figs. 87 and 88. Here the armature coils 
C,C, are wrapped, usually by band, around radially extending lam- 
inated pole-pieces, formed from sheet iron punchings laid side by 
side. This type of machine is rarely found in generators, but is 
sometimes adopted in very small motors. The winding of an 
armature is carried out as represented in Fig. 89, where the pole- 
pieces are shown at /, /, and /, P. Starting the winding at the 
point 1/, the coil 4 is wound fiom A to &, as shown; the coil C is 
then wound from 4, through C to D; the coil Z from D, through 
Eto F; the coil G from F, through G to H; the coil / from HA, 
through / to A; the coil Z from A, through Z to MM, finally con- 
necting the last end of the coil 1/ to the first end of the coil 4, 
thus making the closed-coil winding shown in the figure. The 
connections of this winding to the six-part commutator will be seen 
from an inspection of the figure. The points /, B, D, F, Hand K, 
are brushes connected to the separate imsulating segments of the 


, 
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commutator, being provided in the position shown on a line con- 
necting the centres of the pole pieces. This commutator is shown in 
cross section at /, Fig. 88. It will be seen that, owing to the coni- 
cal boundaries of each armature coil, the winding is difficult to 
arrange. This type of generator is always operated by an electro- 
magnetic field. 

105. Since the dimensions of machines with pole or radial armature 
are always small, the reluctance of the circuit is practically wholly 
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Fics. 87 AND 88.—RADIAIL, OR POLE ARMATURE. SECTIONS AT 
RIGHT ANGLES TO AXIS AND THROUGH AXIS. 


resident in the air spaces between the poles and armature projec- 
tions provided care be taken ‘that the iron in the armature is not 
worked at an intensity above 10 kilogausses, or above 7 kilogausses 
in the field magnet, if the latter be of cast iron. If 4 be the area 
in square centimetres of the polar face of a radial armature pro- 
jection, and d, be the clearance or inirefer in cms, then d will 
be the reluctance of the zw/refer over each’ armature projection. 
Since there are four such air gaps in multiple series the total re- 


J } 


f 


/ 


Ss 
ANGULAR = \ 
DISPLACEMENT 


KILOWEBERS 


E F 


Ne 
Elec, World 


Fics. 89 "AND 90.—DIAGRAMS SHOWING CONNECTIONS OF COlII, 
WITH COMMUTATOR AND FLUX PASSING THROUGH ONE ARMA- 
TURE PROJECTION DURING A COMPLETE ROTATION. 


luctance of the circuit provided in the case represented by Fig. 87, 
d 
will be "4 oersteds, provided we neglect the reluctance existing in 


the iron. 

106. The distribution of the flux through the armature is diagram- 
matically :epresented in Fig. 91. If the cross section of each polar 
extremity be a, square centimeters, then at no time there will be 
less than two radial projections carrying the total flux, and if 10 
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Fics. 91 AND 92.—DISTRIBUTION OF FLUX AND E. M. FE. at 
POSITION SHOWN. 


kilogausses be the limit permitted by the reluctance of the air gap, 
the total ux to be forced through the armature will be 2 ax 
10,000=20,000 a, webers. The M. M. F. necessary on the field mag- 


d 
nets will be 20,000 ax gilberts. For example, if a=1.3 sq. 


cms, d=0.2 cms, a=10 sq. cms, the M. M. F. required will be 26, 
000 x 0.02=520 gilberts=416 ampere-turns, and this must be the exci- 
tation included on both limbs of the electro-magnet. 
(To be continued). 
Laboratory of Houston & Kennelly, Philadelphia. 








January 5, 1895. 
Practical Notes on Dynamo Calculation. 


BY ALFRED E. WIENER. 


Synopsis of Preceding Sections.—Before commencing Part III. we 
will, for the benefit of new subscribers, briefly review the contents 
of Part I. and II. of this serial. In the first part, whieh is com- 
menced in the issue of May 19, 1894 (Vol. XXIII, p. 675), the 
author has deduced a numerical value for the unit of electro- 
magnetic induction, and, based upon this *‘unit armature-induc- 
tion,’’ has given a set of practical formule for calculating the 
dimensions and the winding of thearmature. This object is treated 
in 30 chapters, as follows: 


Part I.—Calculation of Armature. 


Chapter 1. Unit Armature Induction.—Chapter 2. Specific Arma- 
ture Induction.—Chapter 3. Conductor Velocity.—Chapter 4. Field 
Density.—Chapter 5. Length of Active Armature Conductor.— 
Chapter 6. Size of Armature Conductor.—Chapter 7. Diameter of 
Armature Core.—Chapter 8. Dimensions of Toothed and Perforated 
Armatures; (@) Toothed Armatures; (4) Perforated Armatures.— 
Chapter 9. ength of Armature Core; (a) Number of Wires per 
Layer; (6) Height of Winding Space, Number of Layers; (c) 
Total number of Conduct@rs, Length of Armature Core.—Chapter 
10. Armature Insulations; (@) Number of Commutator Divisions; 
(6) Number of Convolutions per Commutator Division; (c) Number 
of Armature Divisions.—Chapter 12. Radial Depth of Armature 
Core, Density of Magnetic Lines in Armature Body.—Chapter 13. 
Total Length of Armature Conductor; (@) Drum Armatures; (0) 
Ring Armatures; (c) Drum Wound Ring Armatures,—Chapter 14. 
Weight of Armature Winding. —Chapter 15. Armature Resistance. — 
Chapter 16. Energy—Losses in Armature; (@) Energy Dissipated in 
Armature Winding; (4) Energy Dissipated by Hysteresis; (c) En- 
ergy Dissipated by Eddy Currents; (@) Total Energy, Loss in Arma- 
ture.—Chapter 17. Radiating Surface of Armature; (a) Radiating 
Surface of Drum Armatures; (4) Radiating Surface of Ring Arma- 
tures.—Chapter 18. Specific Energy Loss. Rise of Armature Tem- 
perature. Empirical Formula for Heating of Drum Armatures. — 
Chapter 19. Circumferential Current; Density of Armature.—Chap- 
ter 20. Load Limit and Maximum Safe Output of Armature. —Chap- 
ter 21. Running Value of Armature.—Chapter 22. Armature Toryue 
—Chapter 23. Peripheral Force of Armature Conductors.—Chapter 
24. Armature Thrust.—Chapter 25. Types of Armature Winding; 
(@) Closed Coil Winding and Open Coil Winding; (6) Spiral 
Winding, Lap Winding and Wave Winding.—Chapter 26. Group- 
ing of Armature Coils. Formula for Connecting; (¢) Parallel 
Grouping; (4) Series Grouping; (c) Series Parallel Grouping. 
—Chapter 27. Application of Connecting Formula to Special Cases; 
(a) Bipolar Armatures; (6) Multipolar Armatures, with Parallel 
Grouping; (c) Multipolar Armatures, with Series Grouping. — 
Chapter 28. Dimensioning of Commutator; (a2) Diameter and 
Length of Brush Surface; (¢) Commutator Insulations. —Chapter 
29. Brushes and Current Leads; (4) Brushes; (4) Current Leads. 
—Chapter 30. Mechanical Calculations about Armature; (a) Shaft; 
(6)Driving Spokes; (c) Bearing; (d@) Pulley and Belt. 

In Part I. are contained Formulas (1) to (88), and Tables I. to 
XLIV., derived from the data of nearly two hundred of the best 
modern dynamos. 

The second part deals with the magnetic flux, and embraces ten 
chapters, arranged in two subdivisions. 


tart Il,—Calculation of Magnetic Flux. 


1. Useful aud Total Magnetic Flux. 

Chapter 31. Magnetic Field. Lines of Magnetic Force. Mag- 
netic Flux. Field Intensity.—Chapter 32, Useful Flux of Dynamo. 
—Chapter 33. Actual Field Density of Dynamo; (@) Smooth Arma- 
tures; (4) Toothed and Perforated Armatures.—Chapter 34, Per- 
centage of Polar Arc; (a) Distance between Pole Corners; (4) Bore 
of Pole Pieces; (¢) Polar Embrace.—Chapter 35. Relative Efficiency 
of Magnetic Kield.—Chapter 36. Total Flux to be Generated in 
Machine. 

2. Calculation of Leakage Coéfficient. 

Chapter 37. Formula for Probable Leakage Factor; (a) Smooth 
Armature; (6) Toothed and Perforated Armatures.—Chapter 38, 
General Formulz for Relative Permeances; (a) Two Plane Surfase 
inclined to each other; (4) Two Parallel Plane Surfaces Facing Each 
other; (c) Two Equal Rectangular Surfaces Lying in One Plane; (d@) 
Two equal rectangles at right angles to each other; (¢) Two parallel 
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cylinders; (/) Two Parallel Cylinder-Halves.—Chapter 39. Relative 
Permeances in Dynamo-Electric Machines; (@) Principle of Mag- 
netic Potential; (4) Relative Permeance of the Air Gaps; (c) Rel- 
ative Average Permeance Across the Magnet Cores; (d@) Relative 
Permeance Across Pole Pieces; (¢) Relative Permeance Between Pole 
Pieces and Yoke.—Chapter 40. Actual Leakage Factor of Machine. 

Part II., is commenced in the issue of Nov. 10, 1894 (Vol. 
XXIV., p. 497), and comprises formule (89) to (134), and Tables 
XLV. to LII. 

In the following parts the dimensioning of the field magnet 
frame, the calculation of the magnetomotive forces, the calcula- 
tion of the magnet winding, and practical examples of dynamo- 
calculation will be taken up. 

(Part III. will be continued in our next issue. ) 


A Definition of Reactance. 


To the Editor of The Electrical World; 


Sir:—I am much obliged to you for the interesting discussion 
which you have opened in your columns concerning the meaning 
of the word ‘‘reactance,’’ and I hope that the article which you 
kindly reprinted in your issue of the 20th of October may have 
been understood by all your readers as fully as it was by Messrs, 
Houston and Kennelly, with whom I am pleased to find myself in 
perfect accord. 

Unfortunately Messrs. Steinmetz and Bedell, who appear to main- 
tain some ill feeling towards me for having claimed for the ‘‘So- 
ciété Internationale des Electriciens’’ a greater share of credit than 
was accorded by the opening sentence of their article, ‘‘The 
term reactance which has been employed dy us and others,’’ and 
attributed to me in their recent communication a ‘‘position’’ 
markedly different from that which I intended to assume. 

I do not at all assert that the definition 


a E 
~ VRI4 Kk? 


is preferable to that of the American Institute, for the good reason 
that, with Messrs. Houston and Kennelly, I believe these defini- 
tions to be absolutely identical, if the circuit is limited to the in- 
clusion of inductance and capacity, as I have stipulated. 

Moreover, I have never declared that reactance was constant. 
What I have stated is that it was a ‘‘constant of the circuil,’’ which 
is an entirely different matter. With us a ‘‘constani of a body,’’ 
or a ‘‘constant of a circuit,’’ is any characteristic property of a 
body or of a circuit even though it be more or less variable, as 
resistance, or permeance. I am very much surprised that such 
an objection should have been raised, an objection which would 
attribute to me an incredible degree of ignorance. 

The only position I have wished to take is as follows: (1) It 
is an abuse of the word ‘‘reactance’’ to apply it without qualifica- 
tion to other cases than those arising from reactions by E. M. F.'s. 
generated from the inductance and capacity of the circuit consid- 
ered. In all other cases the terms apparent reactance* (or equiva- 
lent reactance) should be expressly employed. 


The definition of reactance should be supplemented by that of 


Power 
ad 
apparent resistance, R = Trrent’ 


Messrs. Houston and Kennelly, and Steinmetz and Bedell have 
doubtless appreciated the justice of my criticisms, since they have 


*The necessity for this distinction, although extremely important. may escape 
notice, and even Professor Macfarlane has absolutely opposed it. It is, however, 
a sufficient reply to this objection to consider a particular case, for example the 


equation which expresses the current strength / of a synchronous motor. This 
may be written from the point of view I advocate 
E— E 
I= 7 
VR + KP 
where & is the E. M. F. of supply, Z’ the C. E. M. F. of the motor, & the 
resistance, and X the reactance of the armature. Onthe other hand, if we 


consider only the apparent values X, and AX, as preferred by Protessor Mac- 
farlane, we should write 
E 
i= = 
VR} + Kk? 


The former notation is preferable (taking mean values for K and R w 
dealing with the theory of operation of such. motors. 

The latter notation, 7. ¢. the employment of the equivalent resistance and 
reactance, will, on the other hand. be more suitable for the practical study of 
the effect of the current, and of a motor, upon the line conductors, 

It is desirable, in my opinioa, to retain both systems of notation, and it will, 
therefore, be evident why I protested against the suppression, by Messrs. 
Bedell and Steinmetz, of the first in favor of the second, 
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not offered any objections upon these points, with the single ex- 
ception that they prefer the word ‘‘equivalent’’ to ‘‘apparent.’’ 
This is a matter of taste, and I cheerfully accept the word ‘‘equiva- 
lent’’ if they so prefer. 

Admitting the preceding, I am unable to understand the objec- 
tions raised by Messrs. Steinmetz and Bedell, in regard to the 
effect of hsyteresis in circuits containing iron cores, in the absence 
of external E. M. F.’s. In fact, where hysteresis exjsts, it suffices 
to designate by AX the equivalent resistance (the sum of the ohmic 
resistance x and the hysteretic loss, divided by the current) in 


order to write 
E 


= —————_,, where & stands 
VR + K* 


(1) I 


for the same reactance as that which Messrs. Bedell and Steinmetz 
specify when they say 


‘, 1 


There is, therefore, not a shadow of contradiction between the two 
formulz, and our definition evidently offers no difficulties to ap- 
plication in the case of hysteresis. 

I can moreover affirm that the committee of ‘‘The Société Inter- 
nationale’’ which included electricians as distinguished as Pro- 
fessors Mascart, Potier, Hospitalier and others, never regarded this 
question otherwise than Messrs. Steinmetz and Bedell. Even though 
it formulated equator (1), it was because it considered K/ as being 
the second side of a right angled triangle, of which £ is the 
hypothenuse, and of which the first side has a direction coincident 
with 7. As there can only be one way of defining this triangle, 
there can only be one definition of reactance, as has been appre- 
ciated from the uutset by Messrs. Houston and Kennelly. 

I regret that this statement dispels the illusion of Messrs. Stein- 
metz and Bedell, who appear to believe that they have derived a 
new definition, when they have only given a different enunciation 
of the same definition, but if the Société Internationale, which 
had carefully studied the proposals of the American Institute, had 
been consulted in its turn by Messrs. Steinmetz and Bedell, it 
would have doubtless given them the exact meaning above indicated. 
It would, however, have refrained from compounding the true react- 
ance in a circuit with its equivalent reactance, in the presence of an 
external E. M. F., as has been done by Messrs. Steinmetz and 
Bedell. 

As soon as Messrs. Steinmetz and Bedell abstain from this abuse 
of the word ‘‘reactance,’’ the only point to which I have taken 
exception, I shall be happy to come into accord with them, on the 
basis indicated by Messrs. Houston and Kennelly, by accepting the 
definition adopted by the American Institute fur the definition of 
reactance, as equivalent to our own within these clearly defined 
limits, and declaring the same preferable, both because it is sim- 
pler and more elegant. 

Finally, I embrace the opportunity to supplement the definition 
of reactance in giving the name reactance factor to the ratio K of 
the reactance X in a circuit to its equivalent resistance 2. 2 

This ratio is similar to the impedance factor of Mr. Kennelly, 
and it is often very convenient. It defines the tangent of the angle 
of the lag of the current with reference to the E. M. F. producing 
it. 

Having completed this perhaps too lengthy letter, I suppose I 
ought to sign myself by the mysterious and amusing title which 
Messrs. Steinmetz and Bedell persistently gave me, z7.¢., “The 
French author referred to.’’ A. BLONDEL. 

Ecole des Ponts et Chaussées, Paris, France. 


7o the Editor of The Electrical World: 


Sir:—In sending you the present communication concerning the 
term reactance, my purpose is not to cause controversy or to enter 
into personal discussion. I desire, however, that this matter may be 
freed from any misunderstanding, feeling as I do that ‘there is no 
occasion for misunderstanding, either in regard to the technical 
points involved or in regard to the personal views which have been 
expressed concerning reactance, its meaning and its history. If I 
have been in pait the cause of any misunderstanding, I regret it 
and trust that such may not continue. Through your kindness I 
have seen, on the day that this issue of the ELECTRICAL WORLD gocs 
to press, the letter from Professor Blondel which you are about to 
publish and which is the occasion of my writing. Time has not 
allowed me to first learn the views of Mr. Steinmetz. 

Concerning the history of the term reactance, it has been far from 
any intention of mine, Mr, Steinmetz, the American Institute of 
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Electrical Engineers, or,as far as I am aware, of any of its members, 
to pose as the originator of the term or as the original advocate 
of its use. This has been clearly understood from the beginning by 
engineers in this country. I may here quote verbatim from the 
article entitled ‘*Reactance,’’ by Mr. Steinmetz and myself in the 
Transactions of the American Institute of Electrical Engineers (see 
Transactions, p. 768). ‘‘This term was first suggested by M. Hospi- 
talier (see ‘‘ I,’ Industrie Electrique,’’ May 10, 1893), and was 
proposed officially (see Bulletin, June, 1893), by the committee 
appointed by the Société Internationale des Electriciens to consider 
the Congress proposals of this Institute. (See Transactions, val. x., 
p. 413.) We take pleasure in expressing our appreciation of the 
praiseworthy efforts of Prof. Hospitalier and the Société Inter- 
nationale in their advocacy of this and other conventions of nomen- 
clature.’’ © This statement appeared at the bottom of the first page 
of the article in the Transactions; it did not appear in the article as 
first given in some of the technical papers. This statement is clear 
and explicit. In a supplementary article, ‘‘Reactance and its 
Definition,’’ by Mr. Steinmetz and myself, the following statement 
is made, which has appeared in the Transactions and the technical 
press. (See ELECTRICAL WORLD, Dec. 1, 1894. ) ‘*In a note to 
our original paper, we have called attention to the first suggestion of 
the term reactance by M. Hospitalier in May, 1893, and the 
recommendation of the committee appointed by the Société Interna- 
tionale des Electriciens to consider the programme for the Chicago 
Congress, 1893. The term is a happy one; it is international, and 
uniformity in its use is to be desired.’’ 

For a year and a half I have been an ardent advocate of the use 
of the term reactance, but desire no further honor, being first made 


-acquainted with the word by M. Hospitalier himself in a conver- 


sation on the subject of units and symbols, which I had the pleas- 
ure of holding with him in the early summer of 1893. I confess 
that the expression ‘‘advocated by us and vuthers’’ was bad form, 
although correct. 

Concerning the meaning of the term there is practically unanimity 
of opinion. The same thing may be approached from slightly 
different standpoints and differently expressed ; the idea is the same. 
Mr. Steinmetz and I willingly restricted ‘‘reactance’’ to the effects 
of self-induction and capacity, using equivalent (or apparent) 
reactance where external reactive E. M. F.’s are involved. React- 
ance primarily signifies a quantity involving no expenditure of 
energy, a consideration which Mr. Steinmetz and I have considered 
paramount, and upon which we have laid particular stress. 

In thetreatment of the synchronous motor, the reactance (due to 
self-induction and capacity alone) and the equivalent reactance are 
each useful. It is, of course, to be understood that, where E. M. 
F’’s are added, they are added as vectors and not as algebraic quantities. 
Where equivalent resistance and reactance are used, we may employ 
the term equivalent impedance for their vector sum. Thus: the cur- 
rent flowing in the armature of a synchronous motor is equal to the 
vector sum ot the impressed and counter E. M. F’s, divided. by the 
unpedance; or it is equal to the impressed E. M. F. divided by the 
equivalent impedance. This usage has been followed by Professor 
Ryan and myself in a paper on the synchronous motor now in 
press. 

The term apparent resistance is a good one and needed. It might 
be well to distinguish between ‘‘equivalent’’ and ‘‘apparent’’ as 
follows: Zguivalent resistance and reactance might indicate the 
presence of external E. M. F.’s, as that produced by mutual induc- 
tion; apparent resistance could then be reserved as a power co-effi- 
cient for a simple circuit,-combining the effects of omic resistance 
and hysteretic loss. 

A means for designating the tangent of the angle of lag or 
advance by some term, as reactance factor, will prove a conven- 
ience. 

We agree throughout, although I did in part misunderstand Pro- 
fessor Blondel. ‘That there is any ‘‘ill feeling’’ on my part is far 
from true. Any correction or criticism, given in the proper spirit, 
is to he looked upon as a favor rather than otherwise. 

May I add in closing that the designation ‘‘two American 
writers’” [no names yiven] is even more indefinite than ‘‘the 
French author referred to’’ [with name given]; and further, that 
the latter expression was employed by Mr. Steinmetz and myself, 
because we have naturally believed that Professor Blondel, having 
used a similar form, would so prefer and could take no offence ? 

There has been a tempest in a teapot, whereby ‘‘Reactance’’ has 
involved an expenditure of energy contrary to its definition. Let 
us allow ‘‘ Reactance’’ to go about its duties, without permitting it, 
however, to do work. 


New York, N. Y. 


FREDERICK BEDELI. 
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Note: Beginning with the presentjissue thejfollowinggimportant changes;will 
be made in this department. Instead of being confined to foreign electrical 
literature.the scope of the Digest will hereafter be extended ‘to include the most 
important electrical literature published in this country. It will not be con- 
fined to the purely electrical journals, but will include, as far as possible, arti- 
cles on electrical subjects pubiished in non-electrical journals if they are of a 
technical character. Abstracts of articles appearing in journals which are 
readily accessible to American readers will, in general, be noticed more briefly 
than thcse in the less accessible journals. For the convenience of the readers 
the abstracts of American articles will be separated from those of foreign origin 
by a dash. More space will be devoted to the abstracts as distinguished from 
the references, and the former will be limited to the most important technical 
articles of the previous week, excluding of course, those appearing in THE 
ELECTRICAL WORLD. In general. abstracts will contain briefly the nature of the 
article, its object the most important data and the conclusions, as far as the 
limited space will admit. Articles of the following kind. and references to 
them, will hereafter be omitted ;-those of comparatively little interest or impor- 
tance, or which appear to contain nothing new or technical, or belonging more 
particularly to other branches of engineering science, or are mere descriptions 
of apparatus, installations, etc.. unless of special interest. Reference will be 
given as heretofore to English translations of important articles originally 
appearing in a foreign language, provided such translations, when abstracts, 
contain appreciably more than was included in the Digest abstract. Refer- 
ence will also be given to important articles which do not admit of being 
abstracted. A change will also be made in the grouping of the divisions. 

Abstracts made by authors, editors or publishers will be inserted if received 
at least as early as the journal in which the original article appears, provided 
such abstracts are not longer than the importance of the subject warrants, and 
that they comply with the general outline given above, the compiler reserving 
the right to edit or reject them. Such abstracts may be sent in the English. 
French or German languages. 

It will be to the advantage of all concerned if editors of non-electrical jour- 
nals, or of such electrical journals as are not regularly abstracted, will send the 
compiler a copy, specially marked, in which any important electrical article 
appears. 

All communications to this department should be addressed to THE ELEc- 
rRICAL WORLD, Digest Department, 927 Chestnut street, Philadelphia, Pa. 


DYNAMOS, MOTORS AND TRANSFORMERS. 


Open Circuit Loss in Transformers.—The Lond. ‘‘Elec.,’’ Dec. 14, 
contains several replies to Mr. Partridge’s short article which was 
abstracted in the Digest last week. Dr. Fleming states that it should 
not be inferred that such a time inctease in the iron loss of a trans- 
former is a general phenomenon or one which is a universal. defect in 
tiansformers now used; he has given the subject attention for a long 
time past, and has also made a series of extended tests which have 
shown two causes of variation of these losses, which render it absolutely 
necessary to state, in connection with any such measurements, the tem- 
perature of the core and the form of the curve of the voltage at the 
terminals of the primary circuit, before the results can be compared; he 
also states that his experiments have shown that in certain transformers, 
especially tested for that purpose, no time increase in the 1ron loss takes 
place, the experiments having been extended over a period of four 
months; two 30-kilowatt transforme1s were tested with a single Mordey 
alternator; as they became heated, a steady decrease in the hysteresis 
losses were found, which fell steadily during 24 hours, after which it 
became stationary; after four months there was no evidence whatever of 
any sensible time increase; the iron losses may vary fiom 5 to 15 per 
cent. or more, according to the curve of the E. M. F. at the primary; 
the temperature rise may make a difference of 10 to 12 per cent.; for 
comparative tests the temperature should therefore be the same, and the 
tests should be made with the same load on that alternator; he finds 
that the loss when worked off groups of alternators in parallel is not the 
same as when the individual machines are used separately. Opinions 
must be held in suspense, and the problem now is to find out when this 
increase occurs and how it may be prevented; he adds that there is an 
indication that relatively very small hysteresis losses are not so perma- 
nent as larger ones. Mr. Roger Smith states that for several* months 
he has been experimenting in this direction, and in one sample of i1on 
he has found a considetable increase, but thinks it necessary to test 
several samples before arriving at any definite conclusions; he intends 
to publish the resuits soon. M1. Blathy, of Buda-Pesth, states that man- 
ufacturers of transformers have been aware of this increase with time, 
provided the transformer is in circuit, and also that it is not due to 
dampness; the increase which he has noticed is generally from 20 to 
25 per cent. of the original value; artificial heating fo: sevetal hours to 
a temperature of about 150° C. will have the same effect, the iron loss 
being permanently raised thereby about 25 per cent. 


Transformer Losses,~-In the Lond, ‘‘Elec. Eng.,’’ 


Dec. 14, 


Mr. 





Whitcher describes a system devised by himself to diminish the losses 
for small loads, 

Unipolar Dynamos,—The system described in the Digest last week is 
criticised and discussed in ‘‘Cosmos,’’ Dec, 8 and Dec. 15. 

Motor and Dynamo Design.—M1. Dunn’s lecture is concluded in the 
‘*Blec. Eng.,’’ Dec. 19. He discusses sparking, compounding and arma- 
ture reaction; the former, if due to ridges on the commutator or to 
brushes which are too small, can easily be remedied; the chief cause is 
the self-induction of the coils, and in that case une remedy is to increase 
the resistance of the toe of the brushes, thus forcing the current through 
the coil which has been short-circuited by the biush; carbon brushes 
are not always suitable, and in some cases copper brushes, made with 
many laminz, are used; he believes that this resistance of the brushes 
ought to increase with the square of the voltage. The second way of 
killing the spark is by inducing an electromotive force in that coil at 
the moment when its current is to be changed and thus help to change 
it (the compiler suggests that this E. M.F. should he just sufficient to 
cause a current to circulate in this short circuit coil which is exactly 
equal and in the same direction as that half of the armature current, for 
in that case no change will be produced in this coil at the moment when 
it leaves the brushes) ; the effect of this E. M. ’. was shown by an inter- 
esting experiment; it is important in that case to provide means that the 
magnetism shall not be driven away by the a:mature 1eaction, which he 
showed by an experiment. Regarding compound winding, he shows 
that.it is desirable to use the machine near the bend of. the saturation 
curve, but as this is curved the increase of voltage would nct be propor- 
tional to the current output; to obtain a straight line proportion he sug- 
gests over-compounding and then shunting the series coils, not with a 
Ge1man silver resistance, as is customary, but with a small iron wire 
which has a large temperature co-efficient, such that in heating it changes 
its resistance, thus producing a curve whose convexity is upward, 
which, together with the saturation curves of opposite cuivature, will 
result in a straight line; this will take a litt!e time, as the coil must get 
hot, but this can be hastened by placing it in a vacuum, 

A discussion of the paper is published in the ‘‘West. El.,’’ Dec. 22. 
_Dr. Emery called attention to a common mistake made in testing large 
engine dynamos, due to the fact that the armature drag increases materi- 
ally as the load rises; the prope1 way to make the tests is ‘‘by separate 
excitation, or by putting on more shunt field, without using the series 
field, to make a series of progressive tests and bring up the voltage by 
the increased field and find the losses when the aimature circuit is open 
for each of these progressive loads, and then these subtracted from the 
full load, or added together and compared with the exte1nal output, 
really gives the efEciency’’; the efficiency of such machines is lowered 
by this method. Mr Dunn spoke of a brush made up of copper leaves 
separated by paraffine paper and lamine of some high resistance 
material. He described the action of the Dobrowolski device, in which 
the armature is entirely surrounded by a hollow iron cylinder which, 
therefo.e, bridges over the air space between the ends of both pieces; he 
states that it does not cause much leakage, and that it produces a gentle 
distribution of the magnetic fringe across the space between the ends of 
the pole pieces. 

Principles of Dynamo Design.—A serial by Mr. Hartison under this 
heading is continued in the ‘‘El. Age,’’ Dec. 22. He discusses the field 
frames of dynamos and leakage. 

Electrical Machinist Practice.—In the 14th paper of this series by 
Mr. Hobert in the ‘‘Elec. Eng.,’’ Dec. 19, he gives a few hints’ in 
handling armatures. In the 15th article, in the issue of Dec. 26, he 
discusses lubrication, babbitting and the balance of armatures, and in 
each case suggests improved methods, in the latter case, calling attention 
to the difference between the standing balance and the running balance; 
the latter will be discussed in the next paper. 


LIGHTS AND LIGHTING. 


Lighting of Work-shops.—‘‘L’ Blec.,’’ Dec. 8, abstracts at some length 
from a recent paper of Mr. Ziezer. Lighting by incandescent lights he 
finds is about 32 per cent. less expensive in first cost than lighting with 
the invetted arc, and about 25 per cent. less expensive than with the 
direct arc; the opetating expenses are about 36 per cent. less if there is 
a special engine and about 25 per cent. if there is no special engine; in- 
verted arcs cost originally about 8,6 per cent. more than the ordinary ares, 
and the operating cost is 18.9 per cent. greater; from this he concludes 
that the cheapest method of electric lighting for silk spinning factories, 
and in general for the textile industries, is the incandescent light, but 
when the shadows cast interfere materially with the work, as in weaving 
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machines, it is best to use the inverted arc, which produces no shadows. 
Detailed estimates are given for comparing lighting by gas with that by 
electricity, and they show that the first cost is considerably greater for 
the electric installations (on the assumption, however, that the gas fot 
gas lighting is obtained from the street main), but the cost per hou: is 
much less. The system with. inverted arcs has been in use for some 
time in the works of Messis. Dobson, Barlow & Co., of Bolton, and the 
results have been very satisfactory; these lamps are more expensive, 
but the cost of the lighting per hour is much less than that of all other 
systems, in which a few bright lights, as distinguished from many 
smalle: ones, are used. 

Mill Lighting.—Accoiding to the Lond. ‘‘Elec. Eng.,’’ Dec. 14, a new 
system has been introduced in an India cotton mill, in which all of the 
‘artificial lighting is done from the outside with 50-cp. lamps in special 
zine fittings, placed outside of each window; the system has proved itself 
to be a complete success and saves the extra premium for fire insurance. 

Artificial Lighting from a Hygienic Standpoint.—A short article by 
Mr. Gentsch is published in the ‘‘ Zeit. f. Beleucht.,’’ Nov. 24. He 
states that a normal person develops 92 units of heat per hour, a stearine 
candle 94, and 17 of these 1,584, a petroleum flame of 17-cp. 634, a gas 
flame 795, according to Pettenkofer, and 988 according to Renk ; according 
to the latter the Welsbach light gives only half as much as an Argand 
burner of the same candle power; according to Dieke the heat pe1 
candle, for a gas flame, is 50, for an Argand burner 44, for a Siemens’ 
regenerative burner of medium size 23, and for the Welsbach light 10.6; 
an incandescent lamp of 17 candles develops only 46 units of keat per 
hour, and the are light practically none at all. Pettenkofer gives one 
per cent. as the upper limit of the amount of carbonic acid gas that air 
may contain; a person develops 44 grains of carbonic acid gas per hour, 
a stearine candle 28, a petroleum lamp 289, and gas flame 150 (candle 
power not given), and at 17 candles 214; according to Renk the Welsbach 
burner gives only 42 per cent. of the carbonic acid gas given off by an 
Argand burner of the same candle powe1; the electric incandescent 
lamp, of course, develops none at all. Rietschel suggests that the heat 
generated should be considered, and not the carbonic acid gas, as the 
former has great value in carrying the products of combustion to the 
upper part of a room. Regarding the poisonous carbonic oxide gas, it 
is stated that it is the concentration and not the duration during which 
one breathes this gas, which determines its poisonous effects; accord- 
ing to Gruber, 0.5 per cent. in the air is absolutely injurious, at 0.7 pe1 
cent, it begins to be so, while at 4 pe1 cent. 1t becomes fatal. 

Light and Energy Consumpltion.—An article on this subject is con- 
cluded in the ‘‘Zeit. f. Beleucht.,’’ Nov. 17 (the first part of which was 
not received). He gives Langley’s table for the light effects for equal 
amounts of energy,taking that of the spectrum line A as unity; for green 
it is 100,000, for yellow 28,000, and for red 1,200. Another table gives 
the required euergy in hotse power for generating an amount of light 
which is just discernible by the eye; for red it is 34,000,000, for green 
75, and for violet 1,800, all ot the figures being multiplied by 10 to the 
minus 20 power; aecording to this, green light is the cheapest, and it is 
this light which the fire-fly develops. He gives a table of efficiencies 
which give the light rays in percentage of the total rays; for the candle 
it is 0.29 per cent., for gas 0.32, for the incandescent light 6.00, for the 
are light 10.00, for the magnesium light 13.70, for Geissler tubes 33.00, and 
for the Welsbach light 1.60 per cent. A table is given for comparing the 
incandescent light with the Welsbach for each wave length; for the 
extreme red the ratio of the former, divided by the latter, is 4.04, for the 
green light it is a minimum, 0.81, and for the extreme violet 1.74,which 
shows that the electric light has more red tays, and the other more gieen 
rays. 

Dioptric Glass Shades,—In an article ‘by Mr. Trotter in the Lond. 
‘*Blec. Rev.,’’ Dec. 14, the illustrations of the article abstracted in the 
Digest, Nov. 10, are reproduced, but without a description; he relates his 
own experience in this direction (these globes are made with the object 
of diffusing the light uniformly over a definite area); he questions 
whether there is really any want for such a unifurmly distributed light 
and believes that the distiibution in the o:dinary street lighting is suffi- 
ciently uniform for all practical purposes; if the supernuous light were 
taken away from the brilliant parts and spread over the dark parts, he 
believes that the general effect would not be as useful as at present; as 
thé superfluous light is spread over a small area and the dimly lighted 
space is laige, an even distribution would increase the light on the 
dimly lighted space only very little. One great objection to the use of 
such globes is the difficulty of cleaning them, on account of the ridges 
on the inside surface. 

Lamp Shades,—A new form described and illustrated in‘*Elek. Anz.,’’ 
Dec. 13, consists of glass beads having facets ground on them, threaded 
on wires, forming a sort of net which is placed around the bulb of an 
incandescent lamp, surrounding it completely, and secured at the base. 

Continuous and Alternating Current Arcs,—Prof. Fleming’s paper 
abstracted in the Digest, Nov. 17, Dec. 8 and 22, is 1eprinted without the 
discussion or the diagram in ‘‘El. Power,’’ for December. 


POWER AND HEAT. 


Cost of Electric Transmission of Power.—A \ecture by Mr. A. Siemens 
is very briefly abstracted in the Lond. ‘‘Elec. Eng.,’’ Dec. 14. Regarding 
the repairs of electric motors, he states that his firm has had motors on 
tramways which have run 60,000 miles without any repairs whatsoever. 





Vor. XXV. No. 1. 


Although the advisability of making a change from a mechanical to an 
electric transmission system must be decided in each case by local cir- 
cumstances, he states that in general the colliery owner would save 
sufficient to repay the outlay in 10 years, or in other words, the cost of 
erecting the plant for the year would be less than the present cost by 
an amount equal to 20 per cent. of the outlay. 


Polyphase Transmission Plan.—In a paper abstracted in ‘‘L’Elec.,’’ 
Dec.10, Mr. Bucherot describes a di-phase installation which has been 
installed at the factory of Weyher & Richmond, and states his reasons 
why this system was preferred (presumably as compared with the single- 
phase system and not with the three-phase system); he claims that the 
efficiency of the generators is greater: than that of simple alternators, the 
starting of motors becomes simple, and the system can be used simul- 
taneously for lighting and power. 


Electric Heating.—A description of the exhibit of the Lagrange & 
Hoho process at the Antwerp exhibition is given by Mr. Maze in 
**Cosmos,’’ Nov. 24. The system has been described before in these 
columns, but the following additional information may be of interest. 
It is preferable to have a battery of accumulato1s in parallel with the 
dynamo; a volt meter should be used; the nature of the liquids depends 
on the metals to be heated; carbonate of potassium dissolved in water 
in the proportion of about 1 to 4 or 5 by weight, was used in this case; 
the temperature of the bath exercises a very great influence, 50° to 70° 
C is about the best; for tempering it is preferable to have the liquid 
cold; for the passive electrode a sheet of lead answers very well; the 
E. M. F. ought to be greater the lower the conductivity of the liquid; in 
the above mentioned liquid, 100 volts is sufficient for small iron and 
steel bodies; the E. M. F. is proportional to the extent of the surface 
immersed, and depends in a certain degree on the nature of the metal, 
but the current strength is approximately the same for all metals, and 
is about five amperes per square centimeter of sutface to be heated (about 
32 amperes per square inch); the time required is proportional to the 
temperature, to the mass to be heated, and to its surface. The method 
can be used for welding metals which cannot be welded in the forge: 
steel is welded as easily as iron; the process is specially well adapted 
for superficial tempering. 

Electric Furnace,—According tothe ‘‘Electro. Chem. Zeit,’’ for De- 
cember, Mr. Moissan has obtained, in his electric furnace, a chemical com- 
bination of three atoms of carbon with four of aluminum; also one of 
two atoms of carbon and three of chromium; he has also obtained chemi- 
cal power chromium. 


Generating Electricity by Wind-mills,—The ‘‘Eng. Mag.’’ for Decem- 
ber contains an article by Lieut. Lewis, in which he discusses the sub- 
ject in genetal and describes his own system. He states that there are 
over 1,000,000 windmills 1n operation in the United States, and that 
100,000 mills are sold each year. He describes an installation in France, 
and another at the house of Mr. Brush, in Cleveland, both of which 
were installed in 1887; regarding the latter he states that it has been in 
constant operation for the past six years and it was found that the atten- 
tion to keep it in working condition amounts to practically nothing, and 
that of the 408 cells of accumulators in constant use not one has shown 
serious signs of failure. Ina table he gives the useful horse power 
developed by wind-mills of different sizes, the results of his own experi- 
ments made with wooden wheels driving dynamos; for the best steel 
mills the figures should be increased 20 per cent. ; for a 16-ft. wheel, for 
instance, 1.5-hp will be developed for a 16-mile wind and for a 20-ft. 
wheel 4.5. hp, the horse power being that actually applied to the shaft of 
the armature, ‘‘allowing 50 watts per horse power.’’ He has found that 
the most satisfactory regulation is obtained by a compound wound dy- 
namo with the series coil reversed; it can be made to regulate between 
wide limits of speed, but it is advisable on account of the efficiency not 
to make these limits too great; the maximum speed should never be 
more than double the actual working speed; there is no necessity for 
moving. the brushes, but an automatic cut-out is necessary; a wind 
velocity of at least six miles per bour is necessary to drive a wind-mill; 
in general a storage of 3 to 5 days’ supply should be counted upon. He 
gives the figures for a plant in which a wind-mill replaced a steam plant; 
the cost of the steam plant, including battery, was $1,000, while that of 
the mill plant was $1,800; the total yearly cost, including interest and 
depreciation, was $4.33 per lamp per year for the steam plant, for 75 
lights, while for the mill plant for 127 lights it was $2 pe: lamp per yeat. 

Electricity in the Iron aud Steel Inaustries.—A pape: of Mr. Selby- 
Bigge, abstracted in the Digest, June 23, is abstracted more fully in the 
‘Rng. Mag.’’ for December. It will be remembered that in this paper 
a plant js described in which a saving of 30 tons of coal pet week was 
effected after the adoption of an electric system of power distribution. 
In an editorial note accompanying the article it is stated that the appli- 
cation of the electric motor to rolling mills is about to be tried in this 
country; a 30-kw. motor is to be connected directly to the rolls and shall 
be capable of reversing at full load every 10 seconds; it is believed that 
this can be accomplished by the Leonard system. Regarding electric 
welding it is stated that 2.7 million welds are made per annum in this 
country with steel and iron wire, and about 3.78 million with the copper 
and biass wires, representing together about 4,000 hp. 


Electric Plow.— A translation of the description mentioned in the 
Digest, Oct. 13, is reprinted with illustrations in the ‘‘Elec. Eng.,’* 
Dec. 26, 
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TRACTION. 


Accumulator Traction.—A paper by Mr. Gibbings is reprinted in the 
Lond, ‘‘Elec. Eng.,’’ Dec. 14. He discusses it from the standpoint of a 
municipal undertaking, and arguesin favor of refuse destiuction, supply- 
ing electric power for tramways during the day and for lighting during 
the night, the machinery being designed so that it always works at full 
jdoad ; some estimates are included. The paper is also published in the 
Lond. ‘‘Elec. Rev.,’’ and discussed unfavorably in an editorial, in which 
it is stated that the proposal is an old one and that it is well known that 
storage batteries do not meet the requirements, and that, as the system 
is impracticable, it is not worth discussing; in the editorial discussion 
which follows, battery traction is admitted to be the ideal system if a 
suitable battery existed. 


Light Railways.—A report of the Board of Trade conference on this 
subject is published in the Lond. ‘‘Elec.,’’ Dec. 14. Lond. ‘‘Engineer- 
ing,’’ Dec. 14, devotes a long editorial to this subject. An editorial is 
also contained in Lond. ‘‘Ind. and Iron,’’ Dec. 14. A report is also 
published in the Lond. ‘‘Elec. Rev.,’’ Dec. 14. 


Electric Carriages.—In the continuation of Mr. Reyval’s article 1n 
_ ‘‘L’Eclairage Elec.,’’ Dec. 1, he describes and illustrates a numbe1 of 
electric carriages, and gives the conditions for the next competitive test 
of the ‘‘Petit Journal,’’ a Parisian daily paper, which is to be held in 
July. 

Monorail Sysiem.—According to ‘‘L’Eclaitrage Elec.,’’ Dec. 1, Mr. C. 
E. L. Brown, of Switzerland, has recently declared himself in favor of 
the monorail electric railway system; in his opinion 1t has special ad- 
vantages for accumulator traction; by special arrangements (not de- 
scribed) be believes an economy of 25 per cent. can be obtained over the 
ordinary system. 

Electric Railways in France.—Some tabular data giving the first and 
the running cost of four railways in Franee is published in ‘‘L’Ind. 
Elec.,’’ Dec. 10. 

Street Railways of St. Louis.—The ‘‘Eng. Mag.’’ for December con- 
tains a well-illustrated article on this subject by Mr. Bryan. He claims 
that this city has more miles of electric railway than any city in the 
world, and that it also has a cable line of the most improved and modern 
construction; there are 215.36 miles of lines of electric railways, 42.61 
miles of cable road and 12.35 miles of horse lines, referring in all cAses 
to single track; the horse lines ate soon to be changed to electric lines; 
the city has a population of 6)0 0007 several cable roads which were un- 
satisfactory were changed to electric lines and at once became satisfac- 
tory. He makes a comparison between the best and most recently built 
electric road, with the best and latest cable road, the conditions for both 
being favorable for a fair comparison; if anything they are more favor- 
able for the cable line, on account of the shorter length and fewer 
curves; on the cable line 35 two-car trains run 107 miles daily each with 
a gross hp. per train of 18.32, and net, exclusive of cable, 6.28 hp.; the 
coal consumption per train mile was 11.18 pounds andthat per hp. hour 
was 5.18; the average total load was 413 hp., the average friction load of 
tne cable alone was 2.69 hp. (evidently this is intended to be 269) or 65 
per cent. On the electric line there were 69 motor cars running 125 
miles per day, and 26 trailers averaging 62 miles; the average bp. per 
motor car was 15.52; coal consumption pe: motor mile was 7.76 pounds, 
per train mile 8.15 pounds, and per hp. hour 4.22 pounds; 4 trailers were 
assumed to be equivalent to one motor car; the results are based on the 
records for the month of March, 1894. On account of the friction load 
being constant, additional trains on the cable line would require over 50 
per cent. less hp.on the electric line, but, on the other hand, the electric 
system covers a mileage three times as great as that of the cable; he 
concludes that the cable is preferable where the traffic is sufficiently 
large to justify numerous and close spaces on a comparatively short line, 
while if the length of the line is great and the traffic per mile less, the 
advantage is in favor of electricity; the closing of the slct in cold 
weather has caused great annoyance aud expense; in genetal it may be 
said that for roads operating more than 20 cars, the first cost of the 
electric plant is about two-thiids of that of a cable plant. An extension 
has just been completed in which all the trail joints are welded together, 
and thus far less than 1 per cent. have broken. In conclusion he states 
that there are extensive coal fields within eight miles of the city, and he 
believes that the developments recently made in multiphase apparatus 
make it commercially possible to utilize the slack or coal dust of these 
mines and transmit the energy to the city, a plan which he says is quite 
as practical as that at Niagara, the conditions being even more favorable. 

Montreal Street Railway.—An illustrated description is published in 
the ‘‘Elec. Eng.,’’ Dec. 26. 


Present and Prospective Developments.—The reprint of a paper by Mr. 
Field is concluded in the **Elec. Rev.,’’ Dec. 26. ‘The paper is general 
in character, and hardly admits of being abstracted. He states among 
other things that the underground conduit system is ultimate and 
desirable results are to be obtained in large cities, and that within a 
few months it will be introduced on a large scale in several cities; such 
a conduit will be successful only if both circuits are insulated; no 
closed conduit system has yet been introduced on a commercial scale; 
the overhead construction, however, will continue to be used in the ma- 
jority of cases for many yeais, and he considers it the most practicable 
and the best method; a slotted conduit will exceed in cost that ofa 
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he states that the best length is 21 to 22 feet, and mounted on double 
trucks: there is a strong objection to 19 or 20-feet cars on a single track, 
as there is a rapid destruction of the cars and the track; the general 
diameter of the wheels is 33 inches. He believes that it will be hard to 
excel the present motor. Regarding the power house, he states that in 
general a 15 to 25-hp per car may be taken as a basis of calculation for the 
station; the number of units should be the fewest which will give a safe 
and economical division of the units; the present tendency is to connect 
the generators and engines directly or by belt, as distinguished from 
countershaft connections; some hints are given regarding the engines 
and hoilers. The old horse car lines in large cities operated at a total 
cost of 18 to 25 cents per car mile, the power service being from 8 to 11 
cents, and in this direction the electric road has made its heaviest gains, 
these items to-day being reduced to 1.0 or 1.5 cents per car mile; the 
relative proportion of operating expenses to gross earnings on horse 
railways was from 70to 80 per cent., while for electric lines it was 40 to 
60 per cent., the operating expenses including ‘‘all the operating 
expenses of the road other than the fixed charges.’’ Four yeats ago the 
standard price for an equipment of 2 to 15-hp. motors and the installa- 
tion of them was $3,009 to $3,500; to-day the price of two 25-hp. motors, 
much superior to the older ones, is less than $1,000, making the total 
cost of a motor car about $2,200. A single rile of roadbed with 90- 
pound girder rails, not including a new pavement but including tearing 
up of the old track and replacing the old pavement, costs about $7,500; 
ovethead line construction for double track with iron poles, feeders, 
etc., $4,000 to $5,000 per mile, and with wooden poles $1,000 less; steam 
and electric plant $70 to $80 per hp.; total cost of rebuilding an eld 
hutse-car road, including everything, $2,000 to $2,500 per mile of single 
track. In his conclusions he states that accumulators are not yet ina 
commercial state, and that the improvements which are being made in 
alternating current apparatus may be expected to lead to the use of that 
system, especially for long distance work. 

Cast-welding Rail Joints.—The system which was shown at the Atlanta 
Convention is described with the aid of a number of illustrations in the 
‘*St. Ry. Rev.’’ for December. Cast iron,with a secret composition mixed 
with it, is melted in a portable cupola, and is poured around the joint 
while it is enclosed with a suitable iron mould, the latter being first 
heated to a red heat; it is stated that the cast iron welds itself with the 
rails, except at the vety top; a joint weighs 120 pounds and costs about 
$3, requiring eight men, who can make 60 joints a day. This joint is in 
use on about three miles of track at St. Louis; theinitial cost of the 
appatatus is said to be far less than that of an electrical welder. 

Electric Braking for Motor Cars.—The ‘‘St. Ry. Gaz.,’’ Dec. 22, con- 
tains the first part of an article by Mr. Nelson Smith, in which he dis- 
cusses the subject of electric braking and explains the braking action of 
the two motors when each bas an independent reversing switch, and 
when the controlling apparatus is reversed, with the line current cut off; 
he shows that the application of such a’brake has limitations; it is 
impossible, for instance, to stop a cat completely. 


Conduit System.—A system described in the Digest, Dec. 1, which has 
been adopted in Germany by the firm of Siemens & Halske, is, accord- 
ing to the ‘‘Eng. News,’’ Dec. 20, quite similar to the Barkley system, 
described in their issue of Oct. 20, 1892. 

Series-parallel Controller.—According to the ‘‘St. Ry. Rev.’’ for 
December, wattmeter tests taken on individual cars on one of the largest 
electrical railway systems of the West, show that the consumption of 
energy is 25 per cent. less with the series-parallel controller system than 
with the plain rheostat. 

Street Railway Progress for 1894.—An article in the ‘‘St. Ry. Rev.’’ 
for Decembe: summarizes the progress during the past year. It states 
that in round numbers there are now about 10,000 miles of electric rail- 
roads in the United States, with 20,000 electric motor cats. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Combined Lighting and Railway Power Station.—The ‘‘Elek. Zeit.,’’ 
Dec. 13, publishes a lung and well illustrated description of the plant at 
Zwickau, Saxony. The town has a population, including suburbs, of 
about 100,000; the one station supplies continuous current throughout 
the city by the three-wire system for lighting purposes, and by the two- 
wire system it supplies the current for a small trolley road; for the 
lighting current the generators are connected in parallel, and for the 
tramway circuit two are connected in series; in addition there is a 
transforme: consisting of two dyrnamos, which will either bring the volt- 
age of the lighting current up to that required for the railway, or the 
reverse; there are also two series of 68 cells of accumulators, having a 
capacity of 787 ampere hours. The railway is 2.4 miles long, and has 11 
motor cars; the motors ate regulated, not by inserting resistances, but by 
changing the field excitation, by which it is claimed that considerable 
economy is obtained; the eneigy required by car mile is 500 watts, 
which low figure is partially due to the contour of the road, and par- 
tially to the method of regulation. The system is discussed editorially, 
and is highly recommended for small cities, in which such a combined 
plant might be very profitable, while either alone would not pay; it is 
stated that the curient actually delivered per year in an average cential 
lighting station is only about 7 per cent. of that which the station could 
deliver if fully loaded all the time. 


/rain Lighting.—A description of the system at present in use by the 
Chesapeake & Ohio Railroad is described in the ‘‘Eng. News,’’ Dec. 20. 
There are at present 70 cars equipped witb this system, the number 
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having recently been greatly increased; formerly a dynamo was used in 
connection with storage batteries, but this has been abandoned after 
eight years of service, in favot of using storage batteries alone; com- 
pared with oil and Pintsch gas-lights, all of which are in use on that 
road, the storage batteries show fewer failures of the light than either 
of the others for the number of cars operated; the storage battery plant 
now in service has a total capacity of 649,000 ampere hours; the average 
for six months shows the cost of the battery system per lamp per hour, 
including interest and depreciation, to be 2.4 cents, while that for the 
Pintsch system is 3.0 cents; the cas are fitted with 24 volt 2.5 watt lamps, 
requiring 12 cells of battery; two men can change all the batteries in an 
entire train in less than 15 minutes; they will light the cars for three 
nights with one charging, cofresponding to a journey of about 2,000 
miles. There are 21 plates 6x12x% inches; the perforations in the grating 
are filled with metallic lead and oxide of lead, subjected to a pickling 
process which hardens it and fixes it firmly in the holes; the plates are 
separated by a sheet of porous material, which absorbs 50 times its 
weight of the acid, thereby forming nearly a dry cell. The cost for 41 
passenger cars for July, 1894, is given in detail, the totals of which are 
about as follows: Cost of charging plant, $7,000; cost of car equipment 
for 41 cars, $3,000; batteries, 86 sets at $180 each; operating expenses, 
including interest and depreciation, $2,300, or a cost per lamp per hou: 
of 2.17 cents. 

Rectifiers. —Those to be used at the Cardiff station are briefly described 
in the Lond. ‘‘Elec. Eng.,’’ Dec. 14. They were made by Ferranti; 
each of them operates two circuits of twelve arc lamps each, the lamps 
in each circuit being in series and requiring 12 amperes, the E. M. F. 
of the series being 600 volts. Each rectifier consists of a simple self- 
starting, single-phase, synchronous motor, having a small commutator 
for its own field current; a large commutator is secured to each end of 
the armature shaft; the brushes can be moved to the best position; 
the motors are run from twosmall transformers. It is stated that there 
are also four Ferranti constant current are light transformers of two 
units each, giving a fixed current of 12 amperes in the secondary, with 
2,500 volts at the primary; tut whether these are used in connection 
with the rectifiers is not stated. A large and very good illustration 
of the rectifier is published in Lond. ‘‘Engineering,’’ Dec. 14. 

Cardiff.—A long and illustrated description of this station is pub- 
lished in the Lond.‘‘Elec. Eng.,’’ Dec.14. The high tension alternating 
system is used; the two novel features are that rectifiers are to be“used 
for public are lighting, and the other is the introduction of vertical 
triple expansion condensing engines, fitted with separate cut-off gears 
for each cylinder. The rectifiers are briefly described above. A descrip- 
tion of the station is also given in Lond. ‘‘Engineering,’’ Dec. 14, and 
another, with illustrations, is published in the Lond. ‘‘Elec. Rev.,’’ 
Dec. 14. 

Frank /fort.—A brief description of this alternating current station is 
published.in ‘‘I,’Eclairage Elec.,’’ Dec. 1. 





Selling Current or Light.—Mr.Vail, in the ‘‘Elec. Eng.,’’ Dec. 26, dis- 
cusses the questions of whether central stations should sell current o1 
light. He isin favor of selling the current, his chief reason being that 
the energy is now applied for a number of different purposes, and that 
there are in the market many varieties of lamps, some of which are 
more efficient than others. 

Economical Series Street Lighting Switchboard.—Mr. Farnsworth, in 
the ‘*Elec. Eng.,’' Dec. 26, describes a cheap switchboard, in which 
only one ammeter is used with a number of bank lines, instead of a 
separate instrument for each circuit; it may be placed in any of the 
circuits by means of switches. 

Electricity on Shipboard; its Present and Future Development.—A 
paper by Mr. Greene on this subject, read before the Institute of Naval 
Architects and Marine Engineers, is abstracted at some length in ‘El. 
Power*’ for December, and more briefly in ‘‘El. Ind.,’’ for December; 
the former journal publishes a large number of cuts, illustrating the 
apparatus described. 

Best Frequency.—A tianslation of the article, by Mr. Kolben, 
abstracted in the Digest, Match 10, is published with the sets of curves 
in the “‘El. Power’’ for December. 

Hints on the Building of Electrical Plants.—The first of a series of five 
articles on this subject, by Mr. Armstrong, is published in ‘‘El. Ind.’’ 
for December; in the present issue he discusses the ‘‘inquiring stage.’’ 

Installation Rules.—Those adopted by the Worcester (Eng.) station are 
reprinted in the’ ‘‘E]. Powe1’’ for December. 

Alternating Current; its Generation and Distribution.—A thiid paper 
of the series by Prof. Shepardson is published in ‘‘El. Ind.,’’ for 
December; it is of an elementary character and is accompanied by a 
number of good illustrations. 


ELECTRO-PHYSICS AND MAGNETISM. 


Counteracting /nductance,—In an article by Mr. Arno, in ‘‘I,’Eclairage 
Elec.,’’ Dec. 1, he describes a method by which the capacity for neutral- 
izing inductance may be determined experimentally without knowing 
the value of the inductance, which latter is necessary for calculating the 
capacity. In this method he states that it is not necessary to have 
graduated condensers (it is not clear, however, how this is accomplished, 
as the only reference is in a foot-note in which it is stated that several 
condensers were connected in parallel); an induyctionless resistance is 
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placed in series with the coil whose self-induction is to be balanced; 
this resistance is first adjusted with a continuous current until the volt- 
age at the terminals is the same as that at the terminals of the coil; this 
is accomplished by an electrometer, with its quadrants connected so as 
to form a differential instrument ; the alternating E. M. F. is then applied 
in place of the continuous, and the condenser is added in series with the 
coil, and adjusted until the electrometer shows no difference in the two 
voltages. 

Lilectric Rays.—An article by Prof. Zehnder on researches with rays of 
electric force and the production of these rays, from the ‘‘Wied. Ann.,’’ 
vol. 52, page 34, is abstracted at some length, with illustrations, in 
‘*L’Eclairage Elec.,’’ Dec. 1. - 

Cathode Rays.—Mr. Brooks’ article (see Digest, Dec. 22) is concluded 
in the Lond. ‘‘Elec. Rev.,’’ Dec. 14. _ 

Electricity of Drops.—A paper by Prof. J. J. Thompson, from the 
**Phil, Mag.,’’ 1892, is abstracted in ‘‘L’Eclairage Elec.,’’ Dec. 1. 





What is Electricity ?—An article on this subject is begun in the ‘‘Elec. 
Rev.,’’ Dec. 26. He considers electricity to be a motion which is trans- 
mitted with a most marvellous velocity, and that it is evidently a rota- 
tion of the molecules around an axis parallel to the conducting wire, 
which rotation 1sfeither right or left handed, corresponding to a positive 
or a negative current; this, he says, explains why they neutralize each 
other. . 

Magnetic Qualities of Gun-steel.—Lieut. Squiet’s paper, abstracted in 
THE ELECTRICAL WORLD, Nov. 10, p. 488, is published with illust:ations 
and tables in ‘‘E1. Power’’ for December. 


ELECTROCHEMISTRY AND BATTERIES. 


Energy of Electrolysis.—The ‘‘Electro. Chem. Zeit.’’ for December 
contains an article by Mr. Gross, in which he discusses the subject of 
the mimimum E. M. F. of electrolysis; he discusses and criticises the 
theories and experimental deductions of others, and advances a theory 
of his own. He states that if one volt is applied to platinum electrodes 
in diluted sulphuric acid, there will at first be a comparatively strong 
current, which will rapidly decrease to a minimum, at which it will con- 
tinue indefinitely; he states that this first current cannot be compared to 
the charge of a condenser; in solutions of salts a sudden inciease in the 
eurrent when a gradually increasing E. M. F. is applied cannot be ob- 
served, but it can be shown that at a certain value the decomposition will 
be appreciable ; he discusses the supposed independence of the minimum 
KE. M. F. on the pressure of the gases, and points out an apparent e1:or 
in Helmholtz’s researches; he claims that the phenomenon can be 
explained by the polarization without assuming any minimum E. M. F.; 
Bartoli and others have shown that water can be decomposed with an 
E. M. F. far below that usually given as the minimum; the continuous 
currents at every low E. M. F. can be explained by means of the energy 
equivalent; the article is to be continued. 

Gas Battery.—In a discussion of the paper of Messrs. Colardeau & 
Cailleteton-(see Digest, Dec.8), published in ‘‘L’Ind. Elec.,’’ Dec. 10, Mr. 
Be1thelot states that platinum, palladium and analogous metals form at 
ordinary temperatures with hydrogen and oxygen true and definite 
chemical combinations, especially platinum, which has two hydrides, 
one of which is stable up to 200° C, while the other is dissociated at 
ordinary temperatures and is infuenced by pressure; it is not a con- 
densation o1 an occlusion of gases, as is sometimes supposed, but the 
compounds formed are true chemical combinations, and, therefore, they 
explain the actions in this new accumulator, as also the production of a 
current produced by the immersion of two platinum electrodes in acidu- 
lated water without any previous application of an E. M. F. 

Purification of Sugar.—‘‘l,’Eclairage Elec.,’’? Dec. 1, states that 
according to Dr. Bersch, of Vienna, the process of Schollmayer is as 
follows: A number of sheet zinc electrodes are suspended in vats of 
tinned iron, every alte:nate one being of the same polarity; the liquid 
has the temperature of 70° to 75° C., and is subjected to a current of 50 to 
60 amperes at 5 to 7 voits for 8 to 10 minutes; the negative pole is soon 
covered with a gummy substance, which is neatly pure albumen, and 
which increases the resistance, to avoid which the current is reversed 
every two or three minutes, which readily detaches this deposit; the 
process eliminates partially the foreign organic and inorganic matter, 
and also acts in a marked degree as a decolorizet ; the final purification 
requires a quantity of chalk, which is much smaller than that for the 
ordinary process. 

Hermite Process of Disinfection.—In an article abstracted in the 
‘Electro. Chem. Zeit.’’ for December, it is concluded that not only is 
the sterilization incomplete, but the process is at least twice as expen- 
sive as disinfection with chloride of calcium, the latter having a further 
advantage in not requiring the sewage to be diluted. 





Manufacture of Chloride Accumulators.—The process of manufacture 
is described briefly, with a large number of illustrations of the factory, 
in the ‘Elec. Eng.,’’ Dec. 19. Commercial lead is reduced to a fine 
powder by a blast of air through a stream of molten lead; this powder 
is dissolved in nitric acid, and then precipitated as chloride of lead by 
the addition of hydrochloric acid; the chloride is then mixed with a 
cettain proportion of chloride of zinc, and after being melted, the 
mixture is cast into moulds forming the pastilles, which subsequently 
become active material ; these pastilles are placed in a frame and the lead 
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grid is cast around them underan air pressure of 75 to 180 pounds per 
square inch; there is a slight addition of antimony to the lead; the two 
furnaces have a capacity of casting ten tons of battery plates per day; 
the active material is then reduced by connecting the plates with a slab 
of zinc and immersing them in a solution of chloride of zinc, which 
leaves the active material as finely divided lead; the positive plates are 
then peroxidized by a current, the process occupying two weeks of con- 
tinuous charging. A sheet of asbestos cloth and a partition of perforated 
cherry wood are inserted between the plates. 


Chloride Accumulator.—The ‘‘Eng. and Min. Jour.,’’ Dec. 22, contains 
a brief description of this cell and its properties, without, however, 
giving anythivg that has not been published before. 

Electroplating Plants.—Iu an article by Mr. Brownell, in ‘‘El. Ind.’’ 
for December, he calls attention to the unsatisfactory way in which many 
such plants ate constructed, and describes briefly a new dynamo and 
installation recently designed by him. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Determining the Efficiency of Dynamos and Motors.—The first part of 
a paper by Mr. Ashworth is published in the Lond. ‘‘Elec. Plant’’ for 
December. He gives the complete formulas for the electrical efficiency 
of a compound generator and motor, which can also be used for a series 
or shunt machine; a graphical method is described, but not sufficiently 
clearly to be generally understood; the electrical methods for determin- 
ing the commercial efficiency are to be considered in the second patt. 

Simple Calculations with Three-phase Currents,—In an article by Mr. 
Chavannes in ‘‘L’Elec.,’’ Dec. 8, he describes methods for making 
elementary calculations with three-phase currents, giving, however, 
nothing new. In an example he shows that to supply three lamps of 10 
amperes at 100 volts it will require 17.32 amperes per wire in the three- 
phase system, and 30 amperes in the single-phase system, and in that 
case the weight of copper for an equal loss in the line will be 25 per 
cent. less for the three-phase system. In another case he calculates the 
quantities for transmitting 100-hp at 1,000 volts with a 10 per cent. loss, 
and finds that there will be the same economy, namely, 25 per cent. in 
favor of the three-phase system; in conclusion, he refers toa number of 
articles on this subject which have appeared in THE ELECTRICAL WORLD. 

Bolometric Investigations.—The translation of Messrs. Lummer & 
Kurlbaum’s paper (1892) is concluded in the Lond. ‘‘Elec.,’’ Dec. 14. 
The method of construction is described and illustrated; the defects of 
other bolometers are avoided by the present method of construction, in 
which the branches of the bolometer are cut into suitable shapes on a 
dividing engine, out of a double sheet of platinum and silver, and are 
then mounted, after which the silver is dissolved off. The paper is 
editorially discussed in the same issue. 

Localizing Faults in Submarine Cables.—An additional communication 
by M1. Rymer-Jones is published in the Lond. ‘‘Elec. Rev.,’’ Nov. 16. 


Measuring Atmospheric Resistance.—A method described in the pro- 
ceedings of the Engineers’ Club of Philadelphia is published in the 
‘*West. El.,’’ Dec. 22; the falling ball is operated electrically. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Polarized Relay.—A new form is described and illustrated by Mr. 
I.loyd in the Lond. ‘‘Elec.,’’ Dec. 14; it consists essentially of a coil 
with a fixed hollow core and a pivoted core slightly smaller than the 
inside of the hollow one, the pivoted core having at its ends two arms 
at right angles to it, which in a normal position ate midway between the 
poles of two vertical bar magnets; a contact piece on the end of one of 
these arms moves between two fixed contact points; several modifica- 
tions, with double magnets, are also described. 

Block Telegraph System.—Some improvements on the Caledonian Rail- 
way are described briefly in the Lond. ‘‘Elec. Eng.,’’ Dec. 14. 

Telegraph Statistics for 1893.—The Lond. ‘‘Elec. Rev.,’’ Dec. 14, 
abstracts a table from the ‘‘Jour. Teleg.,’’ including apparently all 
countries except America. 

Submarine Cables of the World.—According to an abstract in 
“*T’Elec.,’’7Dec. 8, there are 1,304 submatine cables, with a total length 
of about 175,600 miles, of which 994 cables, with a length of about 20,000 
miles, belong to various governments; those belonging to French com- 
panies are given in detail. 

Pacific Cable.—A report from the Earl of Jersey on the proceedings 
of the Ottowa conference is abstracted in the Lond. ‘‘Elec. Eng.,’’ Dec. 
14, and discussed editorially in the Lond. ‘‘Elec. Rev.’’ 


Telegraphing the President’s Message.—According to a short atticle in 
the ‘‘Tel. Age,’’ Dec. 16, the recent message of the President was taken 
to the New York office of the Western Union Telegraph Company by a 
special messenger from Washington, and was received at one o’clock in 
the early morning of Dec. 3; it contained 17,040 words, was divided into 
four sections, the country being divided into 16 main circuits; the ope1- 
ators began at 1.40 and finished at 5.41; the telegraph company received 
no compensation, although the transmission cost it thousands of dollars. 
The Washington papers received their copy from New York. 

Experiments in Cable Signalling.—The article by Mr. Delany abstracted 
in the Digest, Dec, 22, is published in the ‘‘Elec. Eng.,’’ Dec. 19. 

Wheatstone Automatic System,—A serial on this subject is concluded in 
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the ‘‘Tel. Age,’’ Dec. 16; it deals more particularly with the system in 
this country. 

Telephone Patent Situation,—All the American electrica] journals fot 
the past week discuss the effects of the recent decision. 


MISCELLANEOUS. 


Pole Indicator.—A compact French pocket device is illustrated and 
described in the ‘‘Elek. Anz.,’’ Dec. 9; it can either be connected in 
circuit up to a voltage of 110, its internal resistance being 500 ohms, or 
it can be held directly beneath a wire conveying the current: it consists 
of a pair of astatic needles and a permanent magnet to direct the sys- 
tem; the needles carry a disk which shows a + and — sign below two 
little windows, thereby indicating the direction of the current. 

Alignment Indicator.—A device suggested by Mr. Snyder and used at 
the Cramp ship-yard is briefly described in the ‘‘Elec. Eng.,’’ Dec. 26th. 
In the erection of machinery the parts are often adjusted in position by 
means of a stretcher adjustment line, the parts being properly set with 
telation to this line; in the present arrangement the line is made of 
metal insulated at the ends, forming part of a circuit which is completed 
by the metallic gauge used in adjusting the parts ; the object is to indicate 
the slightest contact between the gauge and the wire without exerting 
pressure on the wires. 


New Book. 

TREATISE ON INDUSTRIAL PHOTOMETRY, With Special Application to 
Electric Lighting. By A. Palaz, Sc. D. Authorized translation from 
the French by George W. Patterson, Jr., M. A., B. S., and M. B. Pat- 
terson, B. A. New York: D. Van Nostrand Company; London: 
Sampson Low, Marston & Company, Limited. 318 pages, 9] illustra- 
tions. Price, $4.00. 


This translation of Dr. Palaz’s exhaustive work on photometry sup- 
plies a much needed addition to English technical literature and one 
that will be appreciated by electrical engineers. Before the appearance 
of the original there was no work on the subject inclusive in its char- 
acter, and information releting to many types of photometrical appa- 
ratus could only be obtained by a search through scientific periodical 
literature. It is particularly gratifying that the work was written with 
special reference to electric lighting, and its value is further increased 
by interesting sections reJating to the principles of the are and incan- 
descent light and a discussion of ‘‘cold light.’’ 

In the first chapter the principles of photometry are developed, both 
physically and mathematically, and with reference to the composition 
and photometric actions of light, its intensity according to the undula- 
tory theory, the photometric sensibility of the eye, etc. In chapter II, 
photometers are taken up and almost two-score different forms are de- 
scribed. The various types ate classified according to the principle upon 
which they are based, which is treated in a section preceding the de- 
scriptions of the instruments of the respective classes. In the descrip- 
tion of each photometer a diagrammatic sketch is given where necessary, 
besides an illustration of the complete instrument, and special points, 
if any, in its theory demonstrated. 

Chapter III. is devoted to photometric standards, opening with a 
discussion of the requisites and then taking up in turn the carcel lamp, 
the various standard candles, and the Hefner, acetate of amyl and other 
proposed photometric standards. All of these are thoroughly treated 
and particularly the carcel and candle standards, in regard to which all 
the various precautions to be observed in their use are elaborated. 
Chapter IV. treats of the general equipment and auxiliary apparatus of 
practical photometry and, incidentally of personal errors of observation. 

Chapter V. opens with a section on the principle of the incandescent 
lamp, followed by sections on its manufacture, horizontal and mean 
spherical intensity, variation of intensity and life with the energy sup- 
plied, the calculation of the tint, its efficiency, etc. The are light is 
next considered with reference to potential differences, the nature and 
influence of the carbons, the variations of intensity with the azimuth, 
inclination and current,the mean spherical intensity, etc. The influence 
of opa! globes and reflectors is considered and the special points apply- 
ing to alternating current arcs brought-out. A relation is established 
between the candle-power of arcs and the current supplied, and between 
the mean spherical and the maximum and horizontal candle-powers. The 
concluding sections are among the most interesting in the work, and 
treat of the rate of consumption of the principal sources of light, the bright- 
ness of radiants, the unit of brightness, the mechanical equivalent of light, 
the optical efficiency of sources of light and the artificial light of the 
future—the latter dealing with ‘‘cold light,’’ which has recently been so 
frequently referred to in our columns. 

The final chapter of the work is on the distribution and measurement 
of illumination, and has a direct practical bearing. Calculations are 
given to determine the most éfficient distribution of illumination from 
lights of various intensities over surfaces of various areas, and practical] 
hints added as to the most suitable illumination for different purposes, 

In an appendix the translators have added notes containing some 
additional information on the general subject and remarks on some of 
the methods. ‘The translation is well done and the mechanical execu- 
tion of the book is excellent in every way. We do not hesitate to recom - 
mend the work not only to those directly interested in photometry, but to 
engineers, electricians and electrical students generally. 
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New Type of Shallenberger Alternating Current Measuring 
Instruments. 


The extensive development of multiphase systems of alternating cur- 
rent distribution has created a demand for a new type of central station 
indicating instruments specially adapted fo: such currents, and also for 
an integrating meter, adapted to the requirements of the various types 
of multiphase motors now coming into general use. 

This work was takeu up by Mr. Oliver B. Shallenberger, at bis labora- 
tory in Rochester, Pa., with special reference to the requirements of the 
Niagara Falls plant, now being installed by the Westinghouse Electric & 
Manufacturing Company, and with a view to producing, if possible, in- 
struments dependent purely upon the inductive effects of multiphase cur- 
rents, so as to avoid the necessity for moving contacts, or connections of 
any kind to the movable portions of the instruments. In this respect he 
has followed the general plan of his now well-known alternating current 
meter, and has succeeded in producing a distinct group of instruments, 
all of which depend for their action upor the induction of currents in a 
movable closed secundary, and all operate more or Jess upon the same 
ptinciples specifically developed in each. ‘The instruments comprise an 
alternating current voltmeter, an amperemeter, a watt indicator. and 
integrating wattmeters for both multiphase and simple alternating cur- 
rents, They are the result of a long seties of experiments, and embody a 





FIG. 1.—MULTIPHASE INTEGRATING METER. 


number of novel features, both in principle and form. While designed 
particularly with reference to commercial uses, they are well adapted 
also for laboratory work, since they are capable of giving very accurate 
results. 

The multiphase wattmeter, shown in Fig. lin its integrating form, 
and in figs. 4and 5 as a central station indicating instrument, is typical 
and has been selected for illustration. A thin aluminum disc, stiffened 
by a bead or flange around its edge, constitutes the movable element, in 
which eddy currents are induced by the currents traversing the coils 
placed above and below it. The upper coil is connected as a shunt, and 
the lower coils in series with the work-circuit as shown in diagram 
Fig. 2. 
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Fic. 2.—DIAGRAM OF Two-PHASE METER CIRCUITS. 


A and B are two-phase circuits. The series coils are connected in cir- 
cuit A, and the shunt coil across 4, through a resistance without 
self-induction. The currents in the two sets of coils are, there- 
fore, in quadiature when there is no lag in the work-circuit, and would 
be exactly in phase with each other with a lag of 90 degrees in the 
work-circuit. The difference of phase between the currents in the 
meter coils is thus complementary to the lag angle of the work current. 
The conditions are such in the o1ganization of the meter that the torque 
exerted upon the disc is proportional to the sine of the angle represent- 
ing the difference of phase between the shunt and series currents, and, 
therefore, to the cosine of the lag angle of the current in the work-cir- 
cuit, 7. ¢., the power factor. The torque is also directly proportional to 
the product of the shunt and series currents, so that it varies directly as the 
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power transmitted. The permanent magnets, shown at the rear in Fig. 1, 
embrace the disc between their poles, and cause a retarding force 
directly proportional to the rate of rotation, so that the speed is propor- 
tional to the power. The law of operation is as definite as that of the 
Siemens’ electro-dynamometer, and in the actual instrument can be car- 
ried out with greater accuracy, owing to the absence of moving contacts. 
The range of accurate working is large, owing to the lightness of moving 
parts and small friction in comparison to the forces at work, so that one 
per cent. or less of the maximum capacity is measured with accuracy. 
The speed at full load is low, not exceeding about 40 to 50 turns per 
minute at full load. The lightness of the disc, the slow speed and the 
use of the form of lower bearing, invented by Mr. Shallenberger in con- 
nection with his forme: meter, all contribute to render the friction very 
slight. 

This meter may be used in conuection with three-phase as well as 
with two-phase currents. Fig. 3 shuws the thiee-phase connection in a 
simple form. The shunt coil is connected across two branches of the 
circuit, and the series coil in the third branch, so that, as in the former 
case, the current in the shunt coil is in quadrature with the electro- 
motive force of the series circuit, although the currents in the three 
branches differ by 120 degrees. The resistance in the shunt circuit hav- 
ing been adjusted to suit the new conditions, so as to have a correct con- 
stant, the operation is exactly as in the former case. 

For greater accuracy, two or more of the branches of a multiphase 
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Fic. 3.—DIAGRAM OF THREE-PHASE METER CIRCUITS. 


circuit are connected to corresponding series coils in the meter, and the 
shunt coils properly related to each, but for commercial purposes the 
single form is quite accurate enough when used on balanced circuits, as 
in the case of a multiphase motor. 

The form of watt indicator shown in Fig. 4, and with case removed in 
Fig. 5, has been specially designed for the Niagara Falls installation, 
and is known as the ‘‘Niagara Type,’’ and corresponds in design with 
the volt mete and amperemeter. In these instruments the scale is in the 
form of a band, which encircles the disc and moves with the latter 
behind a fixed index. This arrangement allows the use of a long scale 
with large divisions, so as to be easily read at a distance. The operation 
is the same as that of the integrating watt meter, except that the rotation 
of the dise is, in this case, opposed by a spital spring, the magnets 
acting simply to damp the oscillations. The damping action is so 
effective that the instrument is almost perfectly deadbeat. Adjustments 
for the zero point and for tempetature may be made fiom the front of 
the case. 

In the voltmeter the two sets of coils are connected in series with a 
non-inductive and an inductive resi¢tance respectively, the latter being 
of a form designed to cause a lag of nearly 90 degrees in its current. For 
this purpose the iron and copper losses of the inductive resistance are 
reduced to a minimum, and a small air gap is introduced into the mag- 
netic circuit, so as to avoid high magnetization of the core and render 





Fic. 4.—INDICATING WATTMETER, WITHOUT COVER. 


the magnetizing current proportional to the induction. The current 
through this circuit is, therefore, directly proportional to the difference 
of potential, and this is of course true in the citcuit containing the non- 
inductive resistance. The deflection is proportional to the square of the 
potential, and is also practically independent of the periodicity within 
the range now generally used, for reasons which will be referred to later. 
The amperemeter is a modification of the voltmeter, the windings being 
adapted for laiger current and low potential. 

In using these instruments at Niagara Falls, transformers specially 
designed for the purpose will be used to reduce the current and potential 
to convenient quantities. These transformeis are proportioned so as not 
to introduce errors from change of phase, and they avoid the difficulty 
of constructing and connecting instruments for heavy currents, 
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Fig. 6shows an integrating meter for simple alternating currents, simi- 
lar in its general features tothe multiphase meter, except that instead ofa 
non-inductive resistance, a coil of high self-induction is used in the 
shunt circuit, of the same construction as that used in the volt meter. 
Owing to the éxtremely high ratio of self-induction to resistance in this 
coil, the shunt current lags nearly 90 degrees, giving practically the 
phase relations of the multiphase instrument. It therefore correctly 
takes account of the power factor within the limits found in practice. 
The design of the inductance coil is a most important feature of this 
meter, since it must not only consume an almost inappreciable amount 





Fic. 5.—INDICATING WATTMETER, WITH COVER. 


of energy iu order to secure a sufficient lag, but must introduce no dis- 
to1tion of wave form due to hysteresis, such as is present in the primary 
current of a transformer without load. Important features are the use of 
an air gap of the right proportion, and a core of a high grade of i1on. 
The iton losses are so small, however, that even if increased by 
‘‘fatigue’’ after long use, the lag would remain: practically unchanged, 
and owing to the large angle of lag, the change in the value of its sine, 
upon which the torque depends, would be still less. Owing, however, 
to the low induction in the iron, and entire absence of appreciable heat 
ing, it is almost impossible that any change should occur in the iron. 





Fic- 6.—SIMPLE ALTERNATING CURRENT INTEGRATING METER. 


The reluctance of the magnetic circuit of this coil is so nearly that of 
the ait gap, that the inductance coefficient is very nearly constant, so 
much so that the same meter may be used on either 50-volt o1 110-volt 
circuits with an error of less than one per cent. in the registration. In 
this form of meter the proportions are such that for given currents and 
difference of phase in the actuating coils, the torque is directly propor- 
tional to the periodicity over the entire range now in use or proposed. 
Owing to the fact that the inductance coefficient in the shunt circuit is 
constant, the shunt current is inversely proportional to the periodicity for 
a given difference of potential. The result of these two laws of opera- 
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tion is evidently that the torque, and consequently the speed, is indepen- 
dent of periodicity. This is proven experimentally to be the case to a 
remarkable degree. Variations in wave form have no effect within ordi- 
nary limits, the constant being the same on circuits supplied from 
dynamos of radically different types. 

One of the most valuable features of this type of meter is its extremely 
long range, which is secured without the use of any auxiliary winding 
to overcome starting friction, 01 any other device giving an initial ten- 
dency to rotate. A 50-light meter starts with a load of twot100-volt 16-cp. 
lamps in series on a 50-volt current, or about two-tenths of an ampere, 
and at one-half ampere registers with practical accuracy. Continuous rota- 
tion is maintained at a speed as low as one turn of the disc in fifteen 
minutes. 

The shunt current is about one-tenth of an ampere as a maximum, and 
since it is practically a wattless current, the actual energy not exceeding 
half a watt in ordinaty cases, the energy consumed is negligible. 

The constant of the instrument is entirely unaffected by changes of 
temperature, since the retarding eddy currents induced by the permanent 
magnets are affected by changes of temperature of the disc in exactly 
the same ratio as those induced by the actuating coils, so that no change 
in speed results. There is also no temperature coefficient for the shunt 
circuit, as its resistance is purely inductive. 

‘The purpose in all the experimental wo1k upon these instruments was 
to secure accutate operation by the simplest forms possible, and the 
results have been satisfactory in the highest degree. 


A New Automatic Switch. 
We iilustrate herewith a new device for automatically turning off the 
current from light or power circuits, manufactured by the Charles 
Plumb Electrical Works, 89 Erie street, Buffalo, N. Y. The mains are 
connected to posts 1 and 2 and the circuits to posts 3and 4. Lisa 
spiral spring for breaking the circuit quickly, C a detent lever for hold- 
ing the switch closed, and 4 the local magnets and armature. Aisa 
sliding weight for opening the switch, and at Z are the binding posts to 
which the wires run from the clock and battery. 
The operation is as follows: The weight, 4, is held up by_the arma- 
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AUTOMATIC SWITCH. 


ture of the magnet, 4, and the switch kept closed by the lever C, and 
the local circuit by the lever Cand the springs, “7. The clock being 
set in the usual way for closing an electric circuit, when it 1eachee the 
time required it closes the local circuit through the magnet, 4, attract- 
ing its armature; this releases the weight, 2,which descends and strikes 
the lever, C, which in turn releases the switch; the quick-acting spring, 
D, then pulls the switch open, andthe lever, C, is at the same time 
forced out of contact with springs /“/, thus opening the local circuit so 
that there is no waste of current. This apparatus is operated with two 
cells of open circuit or dry battery. 







































The Baltimore & Ohio Electric Locomotive. 





~~ The eventf for which'electricians throughout this country are waiting 
with impatient interest—the operation of passenger and freight trains in 
the Belt Line tunnel of the Baltimore & Ohio Railroad at Baltimore by 
locomotives in which the sole propulsive power will be electricity—is 
now nearing realization. Work has been progressing steadily lately at 
the works of the General Electiic Company, both upon the generating 
plant and the locomotives, and the early part of this new year will 
probably see the huge locomotives handling the long trains with the 
ease for which they are designed. This experiment will be the first 
practical step in this country toward the subjection of the steam trunk 
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will be about 30 miles an hour. It can of course be run either forward 
or backward. 

This locomotive? is’designed for heavy work,”and will be called upon 
to handle trains as heavy as those now handled by the heaviest steam 
locomotives. A test of one of the completed trucks as shown, Fig. 2, 
representing one-half of the locomotive, was recently made upon the 
tracks at the Schenectady works of the construction company. In order 
to obtain the necessary load a New York Central heavy six-wheel engine 
was made use of and the electric locomotive truck coupled to it. The 
machines were then sent in opposite directions and tugged at the con- 
necting coupling as in a tug of war. The electric locomotive had a 
slight advantage over the steam engine in weight on the driving wheels, 





FIG. 1.—SHOWING ONE TRUCK OF ELECTRIC LOCOMOTIVE. 


railroad to electiicity. Two comparatively small locomotives, one of 
thirty tons and the other of. forty- tons on the drivers, are already run- 
ning, but not upon any important’lines, and while perfectly successful 
their operation gives but little clue to the outcome of the practical tests 
on the Baltimore & Ohio road. The delay that has occurred in the com- 
pletion of the work has been of advantage in that it has allowed of the 
embodiment in this apparatus of all the recent improvements in electric 
railway ptactice. 

The trucks are of forged iron, each resting upon four driving wheels 
of cast steel, sixty-two inches in diameter. Flexibly supported upon 
each of these trucks are two six-pole gearless motors, one for each axle, 
transmitting their motion from the armatures to the wheels by means of 
an especially designed flexible coupling. The method of spring sus- 
pension has been carefully modified to allow of the immediate adjust- 
ment of the wheels to the irregularities of the tracks, and thus effect.a 
diminution in the wear both to the motors and the track. The massive 
armatures ate of the iron-clad type. A hollow shaft serves to carry the 
armature, and through this passes the wheel axle, to which it is con- 
nected by the universal coupling already mentioned, which allows of 
freedom of movement in any direction, 

The complete motors are the largest railway motors in the world, and 
while ponderous in appearance are by no means so bulky as might be 
expected from the heavy duty they will |be called upon to perform. 
They are so set on the truck that they will be easy of access under all 
circumstances, whether the locomotive is at a standstill or in motion. 

The cab, which will be spring supported on the truck frame, will be 
of sheet iron and wood and will have windows on all sides in order that 
the occupants may have an unobstructed view in all directions. Within 
the cab will be set up the series parallel controller, by means of which 
the movements of the locomotive will be at the command of the driver, 
and the air pump, operated by a small electric motor, which will supply 
the air for the compressed air-brakes and the whistle. The locomotive 
will be also equipped with bells, safety devices, etc., and will have a 
Janney automatic coupler at each end. 

From the illustration of one truck, Fig. 1, it will be seen that_the 
finished locomotive will be an imposing piece of electrical machinery. 
It will weigh in its completed state 95 tons, will be 14 feet 3 inches 
long, 9 feet 6% inches wide, and will be of standard gauge. The maxi- 
mum :peed will be 50 miles an hour. This will be reduced to 30 miles 


an hour when only half the draw-bar pull is exerted, and to 15 miles an 
hour with full draw-bar pull. 


The average speed of the loaded train 





and pulled it up and down the track with apparent ease. For the same 
weight upon the drivers it was shown that the électric locomotive wi]! 
start a greater load than the steam locomotive; the pull being constant 
throughout the entire revolution of the wheel, the difficulty of variation 
of pull with the angle crank, as in the steam locomotive, is eliminated. 
The test also proved that not only were the motors sufficiently powerful, 
but that the driving mechanism and armature couplings are amply 
strong to transmit the torque of the armature to the axle. 

The power house is rapidly nearing completion and the generating 
machinery is almost ready for installation. The overhead apparatus, 
which has been especially designed to meet the extraordinary require- 





Fic. 2.—A COMPLETED TRUCK, 


ments, will shortly be in position, and before many months have"passed 
the electric locomotive will have become a normal object in the opera- 
tion of trains in the Belt Line tunnel, which, untarnished by smoke and 
soot, will be brilliantly lighted by incandescent lamps. 





January 5, 1895, 


Automatic Telephone Switchboard. 


After many failures had been recorded by inventors of merit in the 
line of automatic telephonic switchboard appliances, Mr.A. B. Strowger 
hit upon the novel idea of using the decimal system as a foundation 
for its successful operation. and we illustrate one of the details of the 
new system, This was considered the first step in the right direction, 
and the Strowger Automatic Telephone Exchange, ‘‘The Rook- 
ery,’’ Chicago, was formed with sufficient capital, and energetically set 
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to work at once to make the necessary improvements, in order 
to make it in every respect a commercial as well as a 
scientific success. This after two years of constant labor and a large 
expenditure of money, has now, it is claimed, been accomplished. The 
first switchboard brought out was looked upon w:th disfavor by the 
electrical world on account of using four wires, but tris has been, by 
the late improvements, reduced to a simple two-wire metallic circuit, 
and with the automatic release, which is also a late im- 
provement, the service of the automatic central is claimed to 
be perfect. The automatic switchboard will not only be appreciated 
on account of its superior and quick service, but it has also had the 
tendency of materially reducing the price of service to telephone sub- 
scribers, by doing entirely away with the operators at the central office, 
and reducing the cost of maintenance. The company is confident that 
now all this invention requires isa fair introduction, and as soon as 
understood by the general public, it feels that it cannot help but be- 
come the acknowledged and satisfactory method of telephonic service. It 
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in weight and cheaper in price. Its detailed construction is as follows: 
The horizontal arm, which is made in the standard sizes of one and 
one-half in. pipe, is threaded on its inner end into a pole socket cast- 
ing of malleable iron, and on the outer one into the casting which sup- 
ports the curved arms of the flexible end. This casting is provided with 
an eye for fastening the cable, which is attached to the pole by means 
of an eye bolt fastened through it. The cable is made of galvanized 
steel wire strand, and replaces the under brace arm employed on the 
regular style of bracket. The salient features of the Wood’s flexible pole 
biacket have all been retained. The horizontal arm of any pole bracket 
in use can be cut off to the proper length, and the flexible end shown 
threaded on to it without removing it from the pole. The spread of the 
cuived arms, which are made of three-quarter in. pipe, is six in. at their 
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greatest width, and the distance between the centers on which the cable 
is suspended is two feet, which allows sufficient play for the trolley 
hanger to overcome the disastrous hammeting effect characteristic of a 
rigid suspension. The tension on the flexible cable can be adjusted by 
means of the self-adjusting turnbuckle at the outer end of the bracket. 


A Large Swing Lathe. 





We illustrate herewith a 40-in. swing engine lathe on a 14-ft. bed, 
built by the Fifield Tool Co., successors to G. W. Fifield, Lowell, Mass. 
The cut shows one of the new pattern lathes just brought out by this 
company and specially designed for producing a good, efficient tool at a 
low cost. They are heavy, strong, rigid, accurate and durable, will run 
easy and produce a large amount of good wo1k. They do not possess any 
useless attachments, put on for the single purpose of aiding a sale with 
those not thoroughly versed in what is essential, and which invariably 
prove a source of trouble and annoyance; they do, however, possess 
every appliance necessary for practical and satisfactory results. 

Mr. Fifield for the past twenty years has been engaged in the manu- 
facture of lathes, and the patterns now being produced and offered are 
entirely new, ranging from 17-in. to 64 in. swing, and are the results 
of long experience and thorough familiarity with what is essential to pro- 
duce a strictly good lathe. It is claimed that they do not possess a single 
weak point, and that the tools now offered are the most desirable that 


40-INCH SWING LATHE. 


is now fully prepared to construct telephone exchanges complete under 
its automatic system, or to furnish the necessary switchboards. 


Flexible Pole Bracket and Bracket End. 


A new style of the Wood’s flexible pole bracket and the flexible 
bracket end, which we illustrate, has recently been brought out by the 
Ohio Brass Company, of Mansfield, Ohio. The new style of flexible pole 
bracket retains the flexible feature of the regular bracket, but is lighter 


can possibly be produced. This company has the largest and most com 
plete establishment in America which is devoted entirely to the manu- 
facture of lathes, and that the attention given to every detail is appre- 
ciated is attested by the fact that after a first lathe ordered from it has 
been fully tested a permanent customer is secuied. The following is 
some of the data of the lathe illustrated: Swing over ways, 40 in. ; length 
of bed, 12 ft.; turns 4 ft.; weight, about 13,000 lbs.; diameter, front 
bearing, 7in.; diameter, back bearing, 4% in.: diameter of spindle 
through cone, 5% in.; width of cone belt, 5 in, ; distance between bead 
and tail stock of V’s, 22 in, 









































2 Satie cas eR re URI 











32 





A New Regulating and Reducing Valve. 


We illustrate herewith a new regulating and reducing valve particu 
larly adapted for use with electric light,and heavy duty engines, and 
manufactured by John Acton, 79 Washington street, Brooklyn. The par- 
ticular claims made for the valve are that it is extremely sensitive 
without a sacrifice in uniformity of working, and will check the engine 
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ACTON VALVE. 


speed quicker 1n an emergency than any other governor on the market; 
that it is adjustable within wide limits and has a safety attachment by 
means of which, 1n case of an accident to the controlling device, the 
valve does need to be closed down while the device is being replaced, 
thus not interfering with the operation of the machinery. 

Referring to the illustration it will be seen that the main valve is bal- 





INDICATOR Drum Srop. 


anced, consisting of two short pistons. The regulating device consists of 
a corrugated] metal diaphragm and a steel spring having its tension regu- 
lated by a hollow sciew. The upper end of the valve stem has a cross 
head carrying two vertical parallel rods; these rods at their lower ends 
connect with another cross head, whichfin turn connects with the dia- 
phragm cup through the hollow screw, The function of the spring is to 
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balance the pressure on the diaphragm. A large number of these valves 
ate already in use on electric plants, and have been adopted in a number 
of Edison and other large central stations. 


The Henderson Drum Stop. 


The accompanying illustration shows a drum stop for steam engine 
indicators, manufactured by Queen & Co., Philadelphia. The cut shows 
the instrument with the movable o1 tension pulley A distended as in 
the act of taking a card. Raising the tension pulley 4 into line with 
pulleys B and C, relaxes the cord (to the amount required to rotate the 
Indicator drum), stopping the drum. Distending the tension pulley 4 
overhauls the slack of the cord, starting the drum gradually from a state 
of rest to full speed, with a force statting from nothing to full power. 
The changes are effected almost imperceptibly at no matter what speed 
the engine may be running. 

The cord is passed around the three pulleys, 4, 2 and C, two of 
which, & and C, rotate upon fixed pivots, while the third, 4, is attached 
to a movable carrfage, HY. The carriage 4, slides in guides over a rack 
G, and is held in any position by a spring clip. Guard rollers J, J, are 
placed above the upper pulleys 4, C, and the tension pulley is provided 
with a lip for keeping the cord within the pulley grooves. The cord 
from the indicator hooks to the small loop, on cord J, shown to the 
left. A common elastic band is fastened by one end to the cord £, as 
shown on the right. The other end is slipped over the rin of pulley C. 
This holds the cord always in tension between that point and the cross- 
head on the engine, or the reducing motion, preventing any possible 
whipping, snapping or entanglement of the cord, virtually taking the 
place of the drum recoil spring when that is at rest. The upper pulleys, 
&, C, and pins being in duplicate, the instrument can be used right or 
left. The device may be attached vertically, as shown by the cut, toa 
metal or wood angle form as an Z, secured to the steam chest; or it may 
be inverted or secured flatwise on the steam chest, pointing either way; 
o1 it may be fastened in any position on a bar of wood or metal, as con- 
venience may suggest, depending upon the surroundings of the 
engine. 


A New Telephone Transmitter. 


We illustrate herewith a new impiuvement in telephone transmitters, 
recently patented by William C. and John M. Lockwood, of Brooklyn, 
N. ¥., who are now making a specialty of its manufacture. The 
main feature of the transmitter is a granular contact surrounding the 
margin of the front of the electrode, the back electrode being the full 
size of the metallic incasement. The electrodes are not in contact be- 
tween their broad surfaces, either direct o1 by the granular carbon, 
being separated by au air space whose object 1s to prevent packing and 
burning of the granular caibon; in every other form of granular carbon 
transmitters the conductive material is directly between the solid elec- 
trodes. It is clear that this form: of transmitter does not depend upon 
any pressure between electrodes in constant contact, the variation of 
electrical resistance in this instrument being caused by the variation of 
friction. It is claimed that for a perfect talking transmitter it is unex- 
celled, either for long or short distances. The instrument is in the 
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form of a Blake box, having only a projecting mouth piece, and, as will 
be seen, it can be mounted on any form or style of back-board, and 
besides, it is claimed, will give better satisfaction with less battery 
power than any other instrument. It is-also claimed that, unlike other 
carbon pencil transmitters, this is entirely practical for exchange 
purposes, not being continuously subject to changes, 
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The C. & C. Multipolar Dynamo. 


To comply with the demaud for slow speed dynamios that may be 
coupled direct to engines, The C. & C. Electric Company, 143 Liberty 
street, New York, has brought out during the past year a line of multi- 
polar machines presenting several unique features of design. These 
machines have been specially designed to meet the rigid requirements 
as to heating and regulation which are now so frequently demanded by 
consulting engineers. They are also so mechanically constructed as to 
admit of a variety of methods of coupling, according to the desire of the 
purchaser. ° 

The field magnet consists of two annular steel castings having ptoject- 
ing arms which form the pole pieces. These castings are fitted together 
so as to enclose a single exciting coil, which produces opposite polaiity 
in the two sets of arms. 

This fo1ms a very simple and compact magnet, light in weight and 
easily handled. The single coil reduces the number of field connections 
to a minimum, thus doing away with one source of trouble experienced 
in multi-coil field magnets. 

The bed may be bolted to the engine bed or be of one piece with it, 
and is of very simple and strong construction. The outboard bearing is 
supported by an A frame pedestal bolted to bed. 

The armature is a ring supported on a double set of driving arms pro- 
jecting from heavy hubs, which are keyed to shaft. The construction is 
such that a powerful draft of ai: is created by the rotation of the arma- 
ture, which, combined with the very low heat loss per square inch of 
surface, keeps the running temperature very low. 

The insulation on core is chiefly of mica. The commutator is bolted 
directly to the driving arms and is built up of cast copper bars insulated 
with mica. It is very large and admits of the use of carbon brushes for 
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all voltages. This is a great advantage. The brush holders are the well 
known C. & C. reaction holder, using flat carbons with bevelled ends. 
These holde1s do not require exact-sized carbons, give good contact with 
minimum spring pressure, and are very easy to adjust. 

There are two collecting rings, having projecting arms which car1y the 
brush holders, supported on the front pedestal. These rings are insu- 
lated from each other, and but two cables leading from them are 
required to carry off the current. The bearings are self-oiling and self- 
aligning. The shaft is carefully proportioned to carry the heaviest acci- 
dental strains which may come upon it, and is made either separate or 
in one piece with engine shaft. 

These dynamos are usually compound wound and will preserve a con- 
stant voltage within one per cent. through the extreme load range. This 
regulation is entirely automatic, requiring no brush o1 regulator move- 
ment, and is obtained without sparking at brushes. Eddy curients in 
armature core and conductors are, by proper construction, almost elimi- 
nated, and the oh are so reduced as to bring the efficieucy of 

Losses 
the machine to a point averaging 95 per cent. between one-fourth and 
full load. 


Automatic Interior Telephone Service. 





Within the past year a field has been opened for the utilization of the 
telephone for intercommunication in business houses, hotels, public 
buildings, mines and manufacturing plants of every description, and to 
meet the occasion Mr. Thomas McCoutray, ex-secietary of the National 
Electric Light Association, has designed an auto-telephone system, 
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which is now being placed on the market by the Tucker Electrical 
Construction Company, 14 Whitehall street, New York. 

Until their expiration the fundamental patents covering the art of tele- 
phony had rendered this particular field inaccessible, so that, until re- 
cently, the nearest approach to a practical system of intercommunication 
has been the speaking tube, which at best is a bulky one, covering a 
very limited space for successful operation. The advantages of a system 
which places the departments of an establishment in touch with each 
other without loss of time and without the necessity of leaving the desk 
or department are obvious. In designing sucha system, however, there 
are many points to be considered. 

First.—The importance of locating the battery source at one place, 
instead of having a source at each station, because it is very evident that 
a multiplicity of battery sources necessarily entails much more care and 
attention than if located all at one place. 

Second.—The importance of such signalling devices as will instantan- 
eously give notice that a call has been heard, without the necessity of 
placing the receiver to the ear 1epeatedly. 

Third.—The great advantage of being able to talk together through any 
two stations in the system without interrupting any other pairs that may 
be using it, or without being heard by othets on the line, and without 
hearing any but the person with whom one might be in communication. 

4 still more important feature to be considered is that of providing 
for a conference between any number of persons, without the necessity 
of either of them leaving his desk. In providing for these conditions 
simplicity combined with durability in construction, should not be 
neglected, but the system is so designed in all its details as to mini- 
mize the probability of derangement by changing adjustment, etc. 

The inventor claims that in his system, of which we illustrate one of 
the stations, all of the conditions herein referred to have been met. A 
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number of pairs of stations in the system may hold converse at the same 
time without interruption or being overheard by others using it. A single 
battery source furnishes the energy forthe whole lot, and at the same 
time it is claimed the system it is so flexible that any number of pet- 
sons may through it confer, as though all were assembled in one room. 
An operating system has been in use at the offices of the Tucker 
Electrical Construction Co., which is sole licensee for the system, forthe 
past six months, and after careful study it is claimed that every possible 
source of weakness has been eliminated, sothat it may be safely 
guaranteed in every particular, not only as to satisfactory results and 
durability, but also against annoyance from any one relative to patents 
or infringements. 


The Eddy Direct ‘Connected Generator. 


We illustrate herewith a generator marufactuied by The Eddy Elec- 
tric Manufacturing Company, of Windsor, Conv., direct connected to a 
Ball and Wood engine. The generator is of a type which The Eddy 
Company has had in successful operation for overa year past, and 
which has met with universal approval. It is multipolar, the four cast- 
steel pole pieces being bolted to a cast-iron frame, a form of construc- 
tion that requires the least expenditure of energy in obtaining a strong 
magnetic field. The field coils are wound on metallic spools which are 
held at a distance from the pole pieces, so as to allow for an air space to 
ventilate the inner surface of the spool. ‘Those familiar with 
the trouble and annoyance that hot coils produce in the regulation of a 
machine, greatly appreciate this feature. To secure the insulation of 
the windings, a liberal supply of mica is used, and to still further in- 
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sure safety, the series coil is not wound over the shunt,j but! placed in a 
separate compartment. 

The armature is of the ‘‘iron-clad’’ type. The core 1s built up of 
washers of charcoal iron laminated and ventilated, and mounted on a 
ventilated sleeve, which also supports the commutator. This sleeve 
slips on the extension of the engine shaft, or onto a separate shaft 
rigidly coupled to that of the engine. 

The armature conductors consist of copper bars of rectangular section, 
and connected at the ends by bent strips in such a manner that no con- 
nections of any considerable difference of potential are in close prox- 
imity with each other. The conductors are thoroughly insulated by 
micanite tubes, and are laid in slots cut in the surface of the core, these 
slots being first insulated by micanite. This free use of mica in the 


insulation insures a freedom from burn-outs and short circuits. 

The commutator is perfectly ventilated, and allows air to pass freely 
The segments are of hard copper in- 
These collars are tight- 


to the ventilations of the core. 
sulated by mica, and held in place by collars. 
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ened by bolts extending through the commutator under the strips, and 
prevented from loosening by an efficient and simple nut lock. It is quite 
easy to tighten the commutator without any other tool than a wrench. 

The outboard bearings as well as the frame are adjustable to the align- 
ment of the engine, by means of sliding wedges on the base. In addition 
to this adjustment, the bearing is equipped with a universal sleeve, so 
that all difficulty in bringing the three bearings in line and maintaining 
them there is reduced to a minimum. 

The generator illustrated is of 65-kw capacity, generating 125 volts at 
300 revolutions per minute. On a ten hours’ continuous test at full load 
the machine in no part attained a temperature exceeding 80 degrees Fah. 
above the atmosphere, and there was no sparking at the biushes at any 
load. The Eddy Company have in operation a number of direct con- 
nected units of this type in capacities varying from 40 to 200-kw. 


The Gardner Grinder. 


The grinder we illustrate, made by Charles H. Besly & Company, 10 
Canal street, Chicago, is principally intended for grinding flat susfaces 
or rough surfaces on drop forgings or castings when the finished surface, 
is to be flat. The machine will not only do all kinds of rough work but 
also the finest finishing, and at a 1ate faster than that of asolid wheel. It 
will grind right-angled surfaces truly and being itself flat, the work pro- 
duced is always true. The makers do not claim to compete so much 
with emery wheels as with files; a good part of the filing of flat surfaces 
may be done on it with a great asving of time. 

The steel disc shown, which is the principal feature of the machine, 
has a spital groove running from the centre to the circumference on 
each side, which holds the glue that secures the emery paper or cloth 
grinding faces to the disc. The grinding faces are pressed into 
the spiral groove, thus forming a clearance for particles of emery or 
metal, and thereby enebling the machine to cut manytimes faste1than a 


solid wheel. The discs are true on both sides and are quickly 
reversed, using ordinary glue to secure the paper or cloth to 
the disc. In thus renewitg the emery surface, the paper or cloth is 


pressed into the spiral grooves by placing the disc in the press shown 
in the cut while the glue is soft, and allowing it to remain for an hour 
or more until it sets. In one type of grinder made, the right-hand table 
is set at a right angle to the face of the wheel and has a rocking motion 
parallel to the face of the whieel. In another type, the right-hand table 


is adjustable up and down, and is also set at aiight angle to the face of 
the wheel, and slides across the face on covered ways, 





THE ELECTRICAL WORLD. 





Vor. XXV. No.1. 
The Heimze Switch. 





A new style of switch is being placed on the market by Messrs. 
Heinze & Son, of Lynn, Mass., manufacturers of electrical apparatus, 
which is claimed to possess in its mechanical construction and electrical 
features a great amount of merit, and to embody the qualities of a high 
grade of finish, careful workmanship and correct principles of breaking 
an electric current, the are formed thus doing as little injury to the 
Particular attention has been paid to the parts, 


metal parts as possible, 
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such as the knife blades, which are made of hard rolled sheet copper 
and are necessarily of even thickness, forming a quick breaking contact 
surface forthe metal springs. The parts are all in duplicate. and in case 
of injury to the metal springs or knife blades they can be easily re- 
placed by simply removing the screws and the caps. They can also be 
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withdrawn from the sockets and new ones inserted, and all changes can 
be made without removing the switch from the wall or place where 
it may be secured, 
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THE ELECTRICAL STOCK MARKET. 


NEw YORK, Jan. 2, 1894. 


THE ELECTRICAL STOCK MARKET is in the dnmps, but it has lots of 
company in its unhappy experience. Stagnation pervades the entire stock 
exchange district. Commission houses all report that speculative dealings in 
all kinds of stocks have received a chill quite in harmony with the current *‘cold 
wave.*’? Professional traders also fail to see anything in the stock market, 
and quotations consequently fail to show any signs of life. It is hoped that the 
dividend and interest payments on January 1, which in New York City alone 
caused the distribution of over $100,000,000, will revivify the stock market, but 
Wall street's long record of disappointment and contrariness has made every- 
body skeptical of the wish being realized. 

GENERAL ELECTRIC gratifies its friends somewhat by not yielding to 
any appreciable extent to the prevailing depression in prices. None the less, it 
does not respond to the continued glowing reports one hears as to the company’s 
business conditions and prospects. Talk on the stock is bullish enough as a re- 
sult of these semi-official announcements, but the stock's price fails to act in ac- 
cordance, Of course its intrinsic value is being continually bettered by reason 
of better trade conditions, and the man who holds on to his stock will reap his 
reward, but there is no ready market for the stockholder who wants to sell out, 
and any offering of long stock in the present financial situation 1s sure to 
create lower prices. Some recent selling is understood to have been in antici- 
pation of a serial newspaper attack, whose statements, it was promised, would 
be sure to induce long selling of the stock. So far the attacks have failed of 
appearance, nor would they be likely in Wall street’s present frame of mind 
to find it very responsive to such methods of campaigning. On the other hand 
the company is understood to be at present doing as large a proportion of the 
electrical trade as ever it did, and that on a cash basis, and at less cost to manu- 
facture. The gross volume of business is at the rate of $1,000,000 a month, and 
enough profit is made to allow of a continual reduction in the capital impair- 
ment, despite the continuation—of course, in a much diminished degree—of the 
charging-off process. Nothing looking to the correction of the impairment in 
the capital stock will uow be done until after the annual meeting in the spring, 
though at the last annual meeting of the stockholders a committee was ap- 
pointed to formulate some plan to be submitted within the year. The times 
have, however, not been propitious for such financiering, and it is im possible 
as yet, to determine what line of action in the matter will be eventually taken. 
Pending the settlement of this difficulty, no dividends on either class of stock 
can be paid, and cash keeps on piling.up in bank tothe company’s credit. It 
now is about $500,000,and will soon be larger, to judge from the prospects. It is 
gossip that the General Electric Company is about to close one of the largest 
contracts ever awarded in the history of the trade in this country. No names 
are mentioned, but this probably refers to the Manhattan Elevated Railroad, 
though the Westinghouse people are also reported as figuring on the same busi- 
ness. The General Electric has secured all the contracts for elevated rairoad 
equipment thus far competed for, and the company’s officials believe that once 
the efficiency of the Metropolitan West Side Elevated of Chicago, which will be 
in operation in February, is demonstrated, it will receive all similar business. 

THE AMERICAN BELL TELEPHONE stock issue, under the new legisla- 
tive restriction, is a failure. Asa result of the adverse decision’in the Berliner 
patent case, the stock has dropped to 190, the price fixed for subscriptions 
by the State authorities, but the market price is below the State's price by just 
the amount of the $4.50 declared dividend payable on January 15. Of course 
Bell telephone rights now possessa minus value and there is no market for 
them. Itis figured that in an ordinary market, Bell telephone would have 
dropped a good many points lower than it did on the legal blow it received, in 
which case the man who sold his right for 5 cents would have had to pay many 
times that amount by guaranteeing a subscription at 190. It is not now expected 
that 1,000 shares of the 5,000 offered will be subscribed for. According to the 
new law the rest must be sold by auction; no limit of time is set, however, and 
no official action has, as yet, been takenin the matter. Speaking of the patent 
in question, prominent people in the Bell Company say that its real strength 
and value is in the system and possession of the field and notin the patents 
held. The net output for the month ending December 20 was 1,784 instruments, 
as against a loss last year of 1,224, a total gain of 3,018. For the year ending 
December 20,1894, the record stands as follows: Gross output, 89,493, increase, 
8,075; returned, 72,318, increase, 6,880; net output, 17,175, increase, 1,195. The 
company apparently easily held its own, and that is doing well enough in a 
year of commercial hardship. The International Bell Telephone Company, one 
of the allied organizations, has declared a dividend of 5;per cent., payable Jan- 
uary 3. 

BOSTON ELECTRIC LIGHT 5s are a new security offered to investors, An 
issue of $360,000 has just been put out, being part of the issue of $660,000; the 
other $300,000 will be used to retire 2 like amount of bonds falling due. The new 
bonds area consolidated first mortgage, andthe proceeds are to be used_in 


building underground cables. The bonds are offered to stockholders at par and 
accrued interest, payable!in {cash January 10. 

AMERICAN RAPID TELEGRAPH COMPANY bondholders will soon par- 
ticipate in the distribution of $1,000,000; there are about $3,000,000 of the old 
bonds. This will mark the final winding up of the concern. Among the assets 
to be divided among the bondholders and other creditors are the 5,500 shares of 
Western Union Telegraph paid forthe Rapid Telegraph Company’s property 
and the $237.00 recovered from the Western Union Telegraph Company under 
its contract to maintain the lines in as good condition as it received them while 
it was operating them under lease at $60,000 per annum on account for the re- 
ceiver. 

EDISON ELECTRIC ILLUMINATING (New York) stock is now selling ‘‘div- 
idend on,*’ a quarterly distribution of 14% per cent., payable February 1 next, 
having just been ordered paid by the board of directors. 

EDISON ELECTRIC ILLUMINATING (Boston) stock isin quite active de- 
mand. Rights to subscribe at par for the $425,000 new stock recently authorized 
are selling at from $3 to $4, 


ELECTRICAL STOCKS. 





Par Bid. Asked 
Chicago Edison Compaty.. . .2+ -ceccercesecvers 100 127 130 
Cleveland General Biereric wc tt tt tee ee 100 80 90 
moaes Hives Weiss Ties Gi a ee 100 _ 50 
*Kdison Electric Ill., New York..........-+26-. 100 100% 101 
* i wh ‘a BOOOMIVR 6 25 os oe tees « 100 109 112 
re rm = DG no) eee 0 0+ 008. Bi 8 100 126 128 
te * ee | EA ee 100 120 125 
Edison Ore Milling ...... oe ss ee ee eee 100 13 15 
Electric Storage Co., Philadelphia... . ......4-. 100 37 39 
Electric Construction & Supply Te OU. gs pies se 15 7 10 
re ni - ' MP ee 15 744 10 
Pe I sg 65S Kw Keech eos 0 2 bes 100 2 3 
OE eer re a rere 100 34g 35 
Cae se Oe oo eri Sew e st eee Ss ; 100 67 70 
Westinghouse Consolidated, com............. 50 32 3244 
* 7 io RT ae ese l.8. 6 Hyde ls 50 49 49Lo 
BONDS. 
Edison Hilectric Ill., New York .......2.-ceccc8 1,000 10844 109 
Edison Electric Light of Europe...........4-. 190 75 85 
emernt ameises OC GO. 2 nce. 6 cin eueeaee 1,000 9344 9344 
TELEGRAPH AND TELEPHONE. 
“American=Bell Telepmeme... 6 cece swe see 100 194 195 
American District =aeapee® Sterétie Sire chats: eb scumice 100 35 40 
American reaeee nS sl qa i 2.9, >, + dhcdiae 100 91 92 
Central & South American Telegraph......... 100 102 105 
I I, ois ne. 6 O60 86 oe eee eh alt 100 130 145 
RD lay oe. gud eo wie eo oe B10 00 « wth 100 51 51% 
ee ee OE gg go tt e's 0 6p 8 Oe ® 100 103 105 
Te eI, os 5) bo Sa 0 vole erg oh ee 8 100 180 190 
Mexican Telephone. .... ke w Os 80:0 wee OC 100 75 80 
Tener Bere WORNNONS 6 ws ce 6 ee oes 100 66 69 
New York & New Jersey Telephone. ........ ° 100 97 98 
ey PONE ss oc ae 4 bem 08k 618.0. 8s 109 50 pe 
*Western Union Telegraph....... \ ib kee ae 100 8644 87 f 
*Ex. Div. j 


TRACTION STOCKS are suffering from causes similar to those affecting elec 
trical stocks. The New York market for such stocks as North Shore, Worces- 
ter, Long Island, Brooklyn, New Orleans, etc., is practically «lead, though 
there are signs of reviving demand from investment sources, now that the 
January distributions are at hand. Philadelphia electric traction stocks are also Hi 
depressed; this is due, it is stated, to an effort to accumulate stock preparatory { 
to a boom in legislative action early in the new year. 


ELECTRIC TRACTION STOCKS. 


Bid. Asked 
aio Se. Co. (amar Fe eS ee eee Wits 125 130 
I NE esas ae -< & vip: 0 Wee Wile le 0 @ 8 65 70 
cm os ET Agr kati Veinwl aig ve ochwetereanl & pectinases 1444 15% 
ee I Sor a oes 6 ge eo ek ee ae ak te 13 14 
I a oa as gap « ee) be ae he 8 2 8 eer 38 39 
ON Bs ee ee eee ee Pua hs 45 50 
ES FE Pe er re ey ee 87 88 
= Pr Sheets Uo ate 6! eis Sine Orbe m4. te 37 39 
ID SI rg go nl db ae gid Mele ee 8 ee 8s 45 47 
eae gas. a Ske 8 oe A ACR Ae a6 68 70 
North Shore Traction... .. . bith e eure en esa ed ate a 25 
New Orleans Traction. .... i ig lel we SU Saks 0 cp eras ee 65 
I SS EG OT EE TN Ee a ee 7 
* : eerie at nie oak. 6 be ie 2 eee 13 14 
Metropolitan Traction, Philadelphia... ......... Ties 1 104 
to oe Ss al <5 a a Wk ee Wee 99: 100% : 
SO PP Pe ee ee sinh al inate a 524% 53 ; 
es cs ke dk oe OD eK ae eo RE 6 100 = ; 
BONDS 
Bid Asked 
*Union Ry. ist. mtge Ge... 22. reece cerescccece . 106 10834 : 
SWeatchester Hiectric ist. mtge.5e.....6-.c6ce+2c00-8 oma 98 101 ; 
es Ws ns as a ae wie: otis 6s 4 wae Om 4 ws e.8's 95 97 i 
ee ee ee en eo. etre. 89 92 : 
Columbus Croestows let. Se. ....-.-cecc00e eR ee ae ee 95 97 
ee ee ar ee ee ee ee ee hy 0 





*With accrued interest. : 
















36 THE ELECTRICAL WORLD. 


_ Special Correspondence. 


New Yor«K NOTES. 


OFFICE OF THE ELECTRICAL WORLD, 
253 Broadway, New York, Dec. 29, 1894, 
Cc. H. McINTIRE, of the C. McIntire Company. 13 Franklin street, Newark, 
N, J., has gone on a Southern trip fcr his health, 
JULIUS SOMBORN, treasurer of the Universal Electric Pull Socket & Switch 
Company, New York, died on December 26th, of Bright's disease. 





MESSRS. WARREN & LOZIER, of 465 Greenwich street, New York. gave on 
New Year's eve.a pleasant little dinner to 35 of their employees and a number 
of invited guests. The occasion was much enjoyed by all present. 


MR. F, W. HARRINGTON will leave New York next week with his family 
for St. Augustine, where he wiil remain during his four weeks’ vacation. 
and hopes to return much benefited by the trip, and fully prepared to enter on 
his new field of labor. 


THE STIRLING COMPANY, Pullman Building. Chicago, Ill., has severed its 
relations with Mr. John MacCormack,who formerly 1epresented it in New York. 
and has turned the Eastern territory over to Mr. Frederick A. Scheffler. The 
New York office of the company will remain as heretofore, No. 126 Liberty 
street. 

WALTER PHILLIPS, M. E., electrical engineer of the Illinois Steel Com- 
pany, South Chicago, was in New York last week investigating various electric 
systems of power transmission. The Illinois Steel Company has installed a 
large amount of electrical machinery, and will ultimately employ this method 
to the exclusion of mechanical drives. 

MESSKS. JAS. W. GODFREY, F W. HARRINGTON AND J. B. OLSEN 
gave a pleasant ‘‘at home’’ at their office, 15 Cortlandt street, Monday after- 
noon, Dec. 3lst. Though the notice was short, about 300 of their friends called to 
wish success tothe well-known and popular trio, both individually and as 
representatives of the India Rubber & Gutta Percha Insulating Co. Some of 
the gentlemen present were as follows: Jas. Kelley, W. A. Vail. J. P. Hall, 
J. B. Phillips, R. B. Corey, Fremont Wilson, Maj. Evarts, H. A. Reed, Harry 
M. Shaw, T. J. Smith, G. M. Phelps, T. C. Martin, Jos. Wetzler, B. F. Hamil- 
ton, David Chalmers. W. Hanks, N. D. Webster and W. T. Hunt. Mr. Godfery 
has moved from room 38, 15 Cortlandt street, to room 52, same building. 


NEW ENGLAND NOTEs. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, } 
Room 91, Hathaway Building, 620 Atlantic Ave., > 
Boston, December 28, 1894. \ 

MESSRS. LINTON & SOUTHWICK, of Worcester, Mass., have just issued a 
new catalogue, in which they modestly and tastefully present the claims and 
advantages of their station switches, switchboards and other appliances, which 
have already received liberal recognition. and for which the demand continues 
to increzse. A live firm, and generally ‘up to date”’ in all that it does. 

THE FITCHBURG MACHINE WORKS, of Fitchburg, Mass., reports business 
as very much improved, and that it is receiving some good orders from the elec- 
trical trade, to whom it needs no introduction, or to the general public either, 
for that matter, before whom it has been prominent for over thirty years in 
the manufacture of first-class tools, lathes, drills and all important metal-work- 
ing machinery and machine specialties. 

THE BRODIE ELECTRIC COMPANY, of Manchester, N. H., is in the field 
witha line of specialties, including an automatic motor switch of simple and 
effective design, for the protection of motors from burning out, an automatic 
telephone switch, which is sold separately, to be applied to the ordinary mag- 
neto bell, and a iine ot insulators for use upon trees and in other unfavorable 
places for which very high insulating qualities are necessary. 

MIR. J. J. GATES has identified himself with the Perkins Electric Switch 
Manufacturing Company, of Hartford, Conn., as general manager. His ener- 
getic business methods in the management of this company have already had 
their effect in the increased number of orders for its well known switch and 
socket manufactures and Waterhouse arc lamps, and it is safe to assert it will 
continue to be so. Mr. Perkins and Mr. Gates are business associates ‘‘of old,’’ 
and as co workers will undoubtedly increase the volume of business of the 
Perkins Company in a marked degree. 

THE THOMrsSON-BROWN ELECTRIC COMPANY, 97 High Street. Boston, is 
announcing to the trade in connection with the conduct ot its business a new 
and quite important feature—the introduction at its storeroom and warehouse 
ofa free Bureau of Registry, in the interests of employers and employees, 
appreciation of which has already been manifested. The idea is certainly an 
excellent one and it will undoubtedly at once appeal favorably to both em- 
ployers and employees, asthe former may feel assured of obtaining through 
the buregu only the most competent help and the latter only good and reliable 
employment. Aside from the fact that the Thompson-Brown Company strives to 
please in every way its customers, one of its points is progressiveness, and this 
new feature is mght in that line. The company also announces as a New Year's 
surprise that it will have ready for delivery about February 1, 1895, an entirely 
new and novel line of street railway material. which will be manufactured 
under the Thompson Patent. It is claimed that the material will be smaller, 
stronger and more easily put up than any, material, now on the market and at 
a saving of 15 per cent. in price as compared with the cheapest material now in 
the market. 


General Vews. 


NeW INCORPORATIONS. 





THE ACME ELECTRIC COMPANY, East Palestine, O.. capital stock $10,000, 
has been formed to produce and supply electricity for light, heat and power. 
Geo, BE. Sebring. R. N. Chamberlin and D. H. Mackintosh are the promoters, 

















Vor. XXV. No. 1. 


THE OHIO VALLEY ELECTRIC COMPANY OF AVALON, Avalon, Pa., 
capital stock $5,000, has been formed te supply light. heat and power. Wm. 
Jackson, Donald M. Sloane and John H. Fults, Allegheny, Pa., are interested. 


THE DETROIT ELECTRIC LIGHTER COMPANY, Detroit. Mich., capital 
stock $50,000, has been incorporated. Wm. R. McGraw, chairman: Louis C. 
Sherwood, vice-chairman; Leopold Godfrey, secretary; and Israel T. Cowles, 
treasurer. 

THE KNOXVILLE ELECTRIC COMPANY, Knoxville, Ia.. capital stock, 
$20,000, has been formed to operate an electric light and power plant at Knox- 
ville. J. H. Auld, W. O. Robinson and J. S. Bellamy, Knoxville, Ia., are the 
promoters. 

THE FLORISSANT AVENUE ELECTRIC RAILWAY COMPANY, St. Louis, 
Mo., capital stock $2,000, has been formed for the purpose indicated in its title. 
The interested parties are E. R. Feuesborn, T. P. Bell and J. H. Shroeder, St. 
Louis, Mo. 

THE HOME HEATING & LIGHTING COMPANY, Toledo, O., capital stock 
$50,000, has been incorporated to do heating and lighting by electricity, steam 
and hot water, etc. J. F. Zahm, Homer Yarryan and R. W. Smith are 
interested. . 

THE SUBURBAN LIGHT, HEAT & POWER COMPANY, Pittsburg. Pa.. 
capital stock $5,000, has been incorporated to supply light, heat and power. 
Samuel P. Conner, J. W. Patterson and Thomas A. Noble, Pittsburg; Pa., are 
the organizers. 

THE WHITEHALL ELECTRIC COMPANY, Whitehall, Ill.. capital stock 
$10,000, has been formed to furnish electric lights, also electricity to propel 
machinery. Gilbert S. Vosseller, Orlando F. Griswold and Henry W. Hand 
are the promoters. 

THE BELLEVUE ELECTRIC LIGHT COMPANY, Bellevue, Pa., capital 
stock $500, has been incorporated to supply light. heat and power. H. H. 
Veeder, Pittsburg; E. G. Caughey, Allegheny, and George H. Quaill. Bellevue, 
Pa., are the promoters. 

THE TRELEAVEN OPTICAL COMPANY. Chicago, Ill., capitai stock $30. - 
000, has been formed to manufacture and deal in electrical, optical and photo- 
graphic goods, etc. Walter N. Treleaven, Geo. M. Staunard and Thos. S. Jack- 
son are the incoporators. 

THE POTTS MACHINERY SUPPLY COMPANY, Columbus. O.. capital stock 
$10.000, has been formed to manufacture and deal in electrical specialties. 
water. gas,steam. oil and air. Wm _ B. Potts, Walter B. Page and I, N. Hans- 
brough are the promoters. 

THE OHIO VALLEY ELECTRIC COMPANY OF BEN AVON, Ben Avon, Pa., 
capital stock $10.000, has been formed to supply light, heat and power by means 
of electricity. Wm. Jackson. Donald M. Sloane and John H. Fults, Allegheny, 
Pa., are the incorporators. 

THE OHIO VALLEY ELECTRIC COMPANY OF EMSWORTH. Emsworth, 
Pa., capital stock $5,000, has been formed to supply light, heat and power by 
means of electricity. Wm. Jackson, Donald M. Sloaneand John dH. Fults, 
Allegheny, Pa., are the organizers. 

THE OHIO VALLEY ELECTRIC COMPANY OF BELLEVUE, Bellevue, Pa.. 
capital stock $5,000, has been formed to supply light. heat and power by means 
of electricity to the public. Wm. Jackson, Donald M: Sloane and John H. 
Fults, Allegheny. Pa.. are interested. 

THE SOUTHAMPTON ELECTRIC LIGHT COMPANY. Southamp‘on, L. I.. 
capital stock $5,000, has been incorporated to manufacture and use electricity 
for light, heat and power. etc. The promoters are W. D Van Brunt, H. M. 
Wowell and Danie! Vail. all of Southampton. 

THE WINOOSKI LIGHT & POWER COMPANY, Winooski, Vt.. capital stock 
$2,500, has been formed to generate electricity by water and other power; also 
to furnish light, heat and power to Winooski. E. P. Crandall. O. W. Peck and 
H. F. Wolcott, all of Winooski, are interested. 

THE FLUSHING AND COLLEGE POINT ELECTRIC RAILWAY COMPANY. 
Flushing. N Y.,. capital stock. $125,000; has teeu formed to build and operate a 
street surface road in Queens County. P. D. Cravath, Daniel O’Dell, and E. 
B. Halstead, New York City. are the organizers. 

THE POLAND RAILWAY COMPANY, Youngstown, O.. capital stock £25,000, 
has been formed to construct and operate an electric railway between Youngs- 
town and Poland, O. Gilbert M. Dill, Zebulon P. Curry. Arthur O. Fording, 
Asael K. Adams and Henry W. Davis are interested. 


THE CALUMET CONSTRUCTION COMPANY, Chicago. Il!., capital stock 
$10,000, has been formed to construct electric power and light plants, railroads. 
canals, water works, buildings, sewers, etc. Edward H. Gorse, James W. 
Burson and Clinton W. Howe are the interested parties. 


THE DELANEY HEATER & RHEOSTAT COMPANY, South Orange, N. 
J.. capital stock $100,000. has been formed to manufacture and sell rheostats 
and electric heating apparatus, Ezra T. Gilliland. John C. Tomlinson and 
Frank W. Toppanall, all of New York, are the incorporators. 


THE KEYSTONE TRACTION COMPANY, Laucaster, Pa.. capital stock 
$10,000, has been formed to construct and operate motors, cables or othe: 
machinery for supplying motive power to passenger railways, J. J. Patterson. 
Jno. D. Skiles, Lancaster, and Wm. B. Given, Columbia, Pa., are the promoters. 


THE COMBINATION POLICE & FIRE ALARM COMPANY, Chicago, IIl., 
capital stock $1,000,000, has been formed to manufacture and sell apparatus 
actuated by electricity. steam, water or other motive power: also machinery, 
tools, etc. Chester B. Davis, Wm. H. McAndrews and Roy S. Bates are the 
promoters, a 

THE CINCINNATI, HAMILTON, MIDDLETOWN & DAYTON STREET 
RAILROAD COMPANY. Cincinnati. O., capital stock $500,000. has been incor- 
porated to construct and operate an electric street railroad between Cincinnati 
and Dayton, O. A. Hickenlooper, Chas. Fleischman and L. C. Weir are the 
incorporators. 

THE MUTUAL ELECTRIC LIGHT COMPANY, San Francisco, Cal., capital 
stock $500,000, has been incorporated to generate, transmit and sell electricity 
for light, heat and power, and to manufacture and deal in telephones, etc. 
Thomas R. Hemshelwood, John B. Halsted and Cyrus C. Dow, San Francisco, 
are interested. 

THE SUSQUEHANNA RIVER ELECTRIC COMPANY, Baltimore. Md., capital 
stock $100,00C,has been incorporated by Moses H. Houseman, George K. McGaw, 


et 
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Winfield J. Taylor, of Baltimore, and Chas. R. McConkey, of Peach Bottom, Pa. 
It is proposed to transact a geneial business in electrical appliances, merchan- 
dise, lands, bridge building. etc. 

THE NEW MARTINSVILLE AND MANNINGTON TELEPHONE COM- 
PANY. New Martinsville, W. Va.. maximum capital stoc< $20.000, has been in- 
corporated to maintain and conduct electric telephone lines, underground and 
overhead. etc., and to manufacture and use all electrical apparatus. Amos 
Jollefer, Uniontown; John &. Poe, Sincerity, and O. M. Crow, Littleton, W. Va., 
are the promoters. 

THE SUSQUEHANNA RIVER ELECTRIC COMPANY OF BALTIMORE 
CITY, Baltimore, Md.. capital stock, $100,00u., has been formed to buy, sell or 
otherwise deal in lands; construct. own and operate telegraph lines; carry on 
a forwarding business and construct wharves, steamboats, etc. Moses H. 
Houseman, Chas. R. McConky. Geo. K. McGrew, Jno. S. Bull, and Winfield J. 
Taylor, are interested. 


TELEGRAPH AND TELEPHONE. 


VALPARAISO, IND.—The Valparaiso Telephone Company has been organized, 
with a capital of $50,000. The president is James H. McGill; vice-president, A. 
D. Bartholomew; secretary and treasurer, Prank A. Turner. 

SOUTH. BEND, IND.—W. F. Benfield, of Frankfort, Ind., general manager 
of the Indiana Telephone & Construction Company, is looking over the field 
with a view to establishing a telephone exchange at South Bend. 

FINDLAY, O.—The stockholders of the Findlay Telephone Company are as 
follows: Aaron Blackford, Milton Gray, J. S. Patterson, U. K. Stringfellow. 
Jason Blackford, C. C. Harms, J. T. Barton, W. A. Byal, Dr. J. C. Kimmel and 
J. T. Adams. U.K. Springfellow is the prime mover in the company. It is 
not known what kind of telephone will be used. 


ELECTRIC LIGHT AND POWER. 


CAREY, O.—There is some talk of establishing an electric light plant here. 

STRONGHURST, ILL.—Stronghurst is consideting the project of establishing 
electric lights. 

CRESCENT CITY, FLA.—The Crescent City Traction Company will light the 
city by electricity. 

ATLANTA, GA.—The contracts for electric lights with the Georgia Electric 
Light Company will expire shortly. 

BALTIMORE, MD.—The Mayor may be addressed concerning the erection of 
an electric light plant in Druid Hill Park. 

POTTSVILLE. PA.—Pottsville citizens will be given a chance to vote to es- 
tablish a borough electric plant at the February election. 

BINGHAMTON, N. Y.—The State Armory has received an 
$800 to change its lighting system from gas to electricity. 

SHAWANO, WIS.-The Council has resolved to install 
await proposals from parties competent to put in the piant. 

NATCHEZ, MISS.—Address Rufus R. Learned, of the Natchez Electric 
way Company, concerning the erection of an electric light plant. 

PALMYRA, MO.—H. M. Howard has been granted a franchise to operate an 
electric light plant and also expects to put in a telephone exchange. 

SCRANTON, PA.—The Select Council passed a resolution directing the City 
Clerk to advertise for bids to light the municipal building and fire company 
houses. 

RICHMOND, VA.—The Committee on Light has considered at some length 


appropriation of 
electric lights, and 


Rail- 


the question whether the city should own its electric light plant. Chairman 
Grimes, 
SOUTH BEND.’ IND.—Messrs. Baker and Yeck, electrical contractors, have 


leased the electric light plant of General Haupt, of Philadelphia, and will put 
it in operation. 

WORCESTER. MASS.—The Worcester Electric Power 
contemplate adding heating and cooking to its business. 
sidering plans for a new station. 

SPENCERVILLE, O.—Spencerville will hold a special election on the 12th 
day of January, 1895, to vote upon the question of bonding that village in the 
sum of $12,000 for an electric light plant. 

CINCINNATI, O.—The Music Hall trustees have decided to expend £20,000 in 
improving the Music Hall. An electric light plant will be put in. A. TT. 
Goshorn is president of the Board of Trustees. 


Company is said to 
The company is con- 


ALBANY, N. Y.—An ordinance is on file authorizing and directing the letting 
of a contract for the lighting of the city of Albany by means of electricity. 
Wm. W. Dennin is Clerk of the Common Council. 

NIAGARA FALLS, N.Y.—Arthur Schoellkopf, of the Niagara Falls Hydraulic 
Power & Manufacturing Company, is getting bids from electrical companies 
for the electrical machinery that his company will soon require. 

TRAVERSE CITY. MICH.—The Village Council has let the contract for 
lighting the city streets to the Broadman River Electric Light and Power Coin- 
pany for five years at $60 per 2.000 candle power arc light per year. 

MIDDLETOWN, O.—The Middletown Electric Light and Power Company has 
secured a site for the construction of ?ts plant on Clinton and Canal streets. 
The work of erecting the buildings will be commenced immediately. 

CLEVELAND, O.—City Civil Engineer Rice has gone to Chicago. The object 
of this trip is to examine the electric bridges which are in operation in that 
city. The new Columbus street bridge here will be operated by electricity. 

SOUTH HAVEN, MICH.—The South Haven voters have rejected the scheme 
to spend $10,000 in securing the ownership of an electric lighting plant. There was 
a majority for it, but it takes a two-thirds vote there to order an issue of bonds. 


PAWNEE CITY, NEB.—The Council has directed the City Clerk to prepare an 
advertisement for bids for the erection of an electric light plant in accordance 
with plans and specifications on file in the office of the city engineer, and that 
such advertisements should be published. 


BELLWOOD, PA.—The Robinson Company's plant has been sold by the 


receiver to a company of Altoona capitalists, and operations will be: resumed 
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under the new management, which will give employment to 125 men. This 
company manufactured electiical apparatus. 

LYNN, MASS.—An order was adopted by the Lynn Aldermen requesting the 
mayor to petition the Legislature for such legislation as will give power tocities 
having established fire limits to compel the burial of all electric lighting. tele- 
graph, telephone and other wires within said limits. 


THE ELECTRIC RAILWAY. 


VALDOSTA, GA.—It is stated that a company is being formed to build a short 
electric line on several of the city streets. 


MANCHESTER. N. H.—General Williams, Depot street, is interested in the 
construction of the proposed electric road. 

CHARLESTON, S. C.—Julius Fishburnie and others are interested in the pro- 
posed electric line to be built in Charleston. 

NEW HAVEN, CONN.—The New Haven & Hartford Railway Company will 
build an electric line from Stratford to Woodmont. 
© IOWA CITY. I0W4.—The Iowa City Improvement Association offers $5,000 
to any company who wil! build an electric street railway. 

SAN ANTONIO, TEXAS.—The San Antonio Rapid Transit Company has de- 
cided to make several extensions to its Alamo Heights line. 

MARSHALL’S CREEK, PA.—The Delaware Valley Electric Railway has 
commenced the erection at Marshall's Creek of a power house. 

ATLANTA, GA.—W. A. Hemphill and others are interested in building an 
electric road along Peachtree and several other suburban streets. 

BANGOR, PA.—The Bangor, Pann Argyl & Wind Gap Electric Railroad Com- 
pany will shortly be reorganized, and the road built as soon as practicable. 

BOSTON, MASS.—The Waltham Aldermen have granted a franchise to the 
Newton Street Railway to lay tracks in Woord avenue as far as Forest Grove. 

KANSAS CITY, MO.—The Vine street electric line is to be relaid with 100- 
pound steel rails, according to the statement of General Manager Bernardin. 

COHOES, N. Y.—Engineer Vail has submitted plans for the proposed new 
Cohoes electric street railway, and at a meeting soon to be held the contract 
will be awarded. 

NEW HAVEN, CONN.—A. C. Pond, of Boston, is among those who are inter- 
ested in the big electrical scheme of connecting New Haven with points 30 
miles distant. 

NEW BRITAIN, CONN.—The Common Council has received a petition from 
the electrical company asking permission to extend its lines from East Main 
street to the city limits. 

CRESCENT CITY, FLA.--An electric traction road is to be built from some 
point on the line of the J.G. K. W. R.R. system to Crescent City, the Crescent 
City Traction Company. 

FALLS CHMRCH, VA.—Mr. R. A. Phillips, of Washington, D. C., was here 
recently with a civil engineer, with reference to the proposed electric road from 
this place to Washington. 

ATTLEBORO, MASS.—The new street railroad will soon build a power house, 
The company which is to run the road consists of J. T. Sweet, M. B. Short and 
Peter Merry, of Attleboro. 

SENECA FALLS, N. Y.—Mr. Hammond has made application for a franchise 
to construct an electric line from Bridge street through Bayard street to the 
eastern boundary of the village. 

GREENWOOD, IND.—The Commissioners of Johnson County have granted 
a right of way to the Indianapolis, Greenwood & Franklin Electric Railway 
Company from Greenwood to Franklin. 

JACKSON, TENN.—The Jackson Suburban Street Railway Company is con- 
sidering the idea of rebuilding its line for the trolley system. It is seven miles 
loug. J. L. Wisdom is general manager, 

NASHUA, N. H.—Some of the directors of the Lowell Electric Railway were 
in Hudson recently with G. O. Sanders, takivg measurements along the 
streets. They will construct an electric line. 

KNOXVILLE. TENN.—It is reported that the directors of the Knoxville & 
Fountain Head suburban road have decided to change it to a trolley road. 
George Bargfeldt and Curtis Cull are directors. 

TRENTON, N. J.—Articles of incorporation of the Mt. Holly and Burlington 
Electric Railway have been filed in the Secretary of State's office at Trenton. 
General W. J. Sewell is one of the incorporators. 

NEW HAVEN, CONN.—The New Haven & Hartford Railway Company will 
build an electric line from Strattord to Woodmont. President Clark, of Bridge- 
port, Conn., can probably give further information. 

NATCHEZ, MISS.—R. F. Leonard, W. A. S. Wheelerand J. A. Clinton are 
among the incorporators of the Natchez Electric Railway Company, which pro- 
poses to build a line in the city. The capital is $100,000. 

WOODBORY.N. J.—A new company has been organized in Gloucester County, 
and is known as the Rapid Transit Traction Company. It wants to run an un- 
derground conduit road out Delaware street to Paulsboro. 

CAMDEN, N. J.—Supt. A. O. Dayton, of the West Jersey and Camden & Atlan- 
tic railways, has confirmed the report that electricity would replace steam 
as a motor power over the whole Camden & Atlantic road. 

HARTWELL, O.—Sealed proposals will be received at the clerk's office until 
12 M. on the 21st day of January, 1895, for the construction and operation for a 
term of 25 years of Street Railroad Route No. 1. T. H. Marpe is Clerk. 

WATERVILLE, ME.-—Hon, I. C. Libby, of Waterville, says that the proposed 
new electric railway trom Waterville to Weeks’ Mills, China, and thence to 
Augusta, is a Maine project. Hon. A. F. Gerald, of Fairfield, is the chief pro- 
moter, 

LANCASTER, PA.—The Railroad Committee of Councils was to have held a 
meeting on December 19 forthe purposeof taking action on the new electric rail- 
way ordinance introduced by Common Covncilman W. D. Weaver. No busi- 
ness was transacted. 

JOPLIN, MO.-—-D, R. Powell, of St. Louis, has bought at trustee's sale the 
Joplin Electric Railway, for $35,000, for the* Carthage, Webb City, Joplin & 
Galena Railway. The road purchased was bonded for $150,000 held by the Union 
Trust Company, which was represented by Judge Geo. A Madill. It is believed 
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that the new company will at once extend to Galena, Kas., and connect with 
the road soon to be built from Carthage to Carterville and Webb City, 
CAMDEN, N. J.—The question of substituting electricity for steam on the 
Camden and Atlantic Railroad, between this city and Atlantic City, is being 
considered by the Pennsylvania Railroad Company. A meeting was held in 
Philadelphia last week by the officials of the company. when the question of 
electricity as a motive power was earnestly discussed. They have decided to 
invite plans from electrical mantifacturers for an improved motive power. 


PHILADELPHIA, PA.—An ordinance has been passed granting permission 
to the Chestnut Hill and Spring House Passenger Railway Company to lay 
tracks and to use electric motors to be supplied from overhead wires, and to 
erect and maintain poles. An ordinance was also passed permitting the Phila- 
delphia, Bala & Narborth Railway Company to lay its tracks and to use 
electric motots to be supplied from overhead wires and to erect and maintain 


poles, 

ST. LOUIS, MO.—The Florissant Avenue Electric Railway Company has been 
incorporated by Ed. R. Deurborn, 315 North Seventh street; Joseph H. Schroe- 
der, 808 North Fourteenth street; Theodore P. Bell, 925 Chestnut street. The 
purpose of the corporation is to build and operate street railways in the city 
and county of St. Louis, by cable, electric or horse power, to acquire the fran- 
chises necessary toSdo so, and to build and equip the roads, or acquire them by 
purchase. 

KANSAS CITY. MO.—The Westport & Waldo Railway Company was granted 
a franchise by the County Court, to build an electric line from Thirty-ninth and 
Cherry streets to Brooklyn and Springfield aveuues. The company is also con- 
templating buying the People’s Cable Railway system. If this is done, the 
Tenth street line will be extended’ from its present terminus on Twenty-seventh 
street and Brooklyn avenue to Springfield avenue, by way of Brooklyn, and 
there connected with the new line. 

NEWINGTON, CONN.—A hearing was held in the Town Hall in Newington, 
before the Selectmen of that place, in regard to the extension of the electric 
road through the town. Superintendent Breed, F. G. Platt, C. S. Landers anda 
number of other representatives of the Central Railway and Electric Company 
were present. The opponents of the road have called a town meeting. They 
expect to pass a vote denying the road the‘privilege of passing through the town 
unless it goes through the south end. : ; 

BELLEVILLE. N. J.—The Belleville township committee has. heard the ap- 
plication for a public hearing of the Union Electric Traction Company, which 
has laid out a route from Hackensack, through Hasbrouck Heights, Carlstadt. 
Rutherford, and Belleville to Newark, etc. The company desired a franchise 
through Main street, Belleville. to three separate terminals up on the Newark 
line. Its application was refused until it could produce some consents from 
property owners along the proposed route. 


SKOWHEGAN, ME.—It is announced that there is prospect of an electric 
railway being built from Skowhegan to Madison and Athens. A company 
consisting of J. P. Oak, T. H. Anderson, S. W. Gould, R. B. Shepherd, and 
others, has been organized and a meeting is called by the selectmen to see if the 
inhabitants will vote to zrant the company the right of way through certain 
streets. The name of the company is known as the3Skowhegan, Madison & 
Athens Street Railway and Power Company. 

DAYTON, O.—The various electric traction companies have consolidated and 
the Cincinnati, Hamilton, Middletown and Dayton Street Railway Company 


incorporated, The new corporation is capitalized at $500,000, which sum may “ 


be increased. The incorporators: General Andrew Hickenlooper, president 
Cincinnati Gas Company; J. C. Weir, vice-president Adams Express; Henry B. 
Moorehead; O. C. Barber, president of the Barber Match Company, and O. B. 
Brown, of the Dayton Traction Company. The road will be run through a well- 
populated district and will be operated by June 1. 1895. 

ILION, N. Y.—Negotiations were commenced two years ago to consolidate 
the street car lines between Herkimer and Frankfoit, and operate them by 
electricity, and recently President Clinton Beckwith has secured an option for 
the Ilion and Frankfort road and has substantially agreed on terms for the 
purchase of the Ilion and Mohawk line. His plan is to change the road at 
Herkimer, entering the village at Prospect street. If the Mohawk and Ilion 
road can be bought, 1t is proposed to extend this rcad along the foot of the hill 
to Tlion. 

WASHINGTON, D. C.—The Washington & Georgetown and Columbia Rail- 
ways have asked permission to extend their lines. The route sought by those 
two roads is practically the same, the only difference being that the Washington 
& Georgetown Railroad desires to build a new north and south line on Twenty- 
second street. The Columbia road desires to extend its line from its western 
terminus over the tracks of the Washington & Georgetown Railroad to Seven- 
teenth street, and thence along F and G streets tothe river. This is also de- 
sired by the Washington & Georgetown road, with the addition of the new north 
and south line. 

BALTIMORE, MD.—Several ordinances were introduced in the Council, 
conferring additional privileges upon street railways. Mr. Smith, in 
the Second Branch, introduced an ordinance authorizing the Edmondson 
Avenue, Catonsville and E)liott City Railway Company to lay double standard 
gauge tracks from the western city limits on Edmondson avenue, on that 
avenue to the Calverton road, etc. The ordinance also provides for a_ recip- 
rocal transfer system with other companies. Referred to Committee City 
Passenger Railways. Also, ordinances authorizing the Baltimore Traction Com- 
pany to lay a double track from Huntingdon avenue and St. Paul street to 
Waverly avenue, etc. Referred to same committee. 


APPLETON, WIS.—The Wisconsin Interurban Railroad Company, which is to 
build an electric railway from Oshkosh to Kaukauna via Appleton, has 
filed at Appleton with the register of deeds a list of its officers as follows: A. L. 
Smith, president of the Appleton Edison Electric Company: H. D. Smith, 
capitalist, and T. B. Reed, of the Appleton Post; Charles H. Aldrich, ex-Attor- 
ney General of the United States; Thomas A. Scott, capitalist of St. Louis, Mo. ; 
Judson T. Sherman! of Lake Geneva, Wis.; F. C. Ratan, of Chicago, and J. M. 
Thompson, also of Chicago. The capital stock is $1,000,000. It is believed that 
the matter is now on a business basis. No further trouble about franchises will 
be experienced at Neenah, Menadha and Kaukauna. 


BATAVIA, N. Y¥.—On December 14 the first car was operated by electricity on 
the Beecher single railway system at this place, and the experiments with this 
car proved satisfactory beyond anticipation to those interested. The single rail 
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bicycle system, covered by the patents of Capt. Lina Beecher, Batavia, N. Y.. 
has been advertised to some extent, but this is the first experiment of electrically 
propelled cars upon his track. The equipment was designed and installed by 
Mr. M. H. Johnson, and consists of fifty 200-ahb cells of chloride accumulator and 
five- Westinghouse series motor, ‘together with rheostat battery, controller 
and instruments. The car. with a load of eighteen passengers, on a piece of 
track 600 feet long. is reported to have developed a speed of eighteen miles an 
hour with an expenditure of about 4-hp. 

MILLBURN. N. J.—The Millburn Township Committee, by a unanimous vote, 
has declared itself in favor of granting a franchise to an electric trolley line 
between the village and Newark. On Thursday night representatives of two 
companies seeking the tranchise appeared before the Town Committee in 
Bonnell’s Hall. Judge Wilbur A. Mott, of Newark, addressed the meeting, and 
stated that he represented the North Jersey Traction Company, which wishes to 
enter the city. Mr. Frederick T. Johnson appeared in behalf of the New York 
& Philadelphia Traction Company. This company has already secured con- 
sent for two-thirds of the route. The committee decided to give no preference 
to either company, but promised to grant the franchise to that company 
making the most concessions and granting the most privileges. The subject 
will be discussed at greater length at a further meeting. 

NYACK. N. Y.—For years Nyack has been waiting for an electric railway, 
but now no less than three different companies are fighting for a franchise. 
The Nyack Traction Company, with a carital stock of $50,000, has been incor- 
porated, its prime movers being Congressman-elect B. B. Odell, Jr., who is 
president of the Newburg trolley line; Ferdinand B. Bain, the builder of the 
Poughkeepsie lines, Rockland’s County Judge, and others. They propose to 
build a trolley road from steamboat dock at Nyack to the West Shore depot at 
West Nyack. alsoa line from the Northern Railway depot in Nyack to the 
Hcok mountain. Business men have formed a combination, and on Monday 
the River and Valley Traction Company was incorporated in Albany. Among 
the directors are Harrison & Dalley, Lydecker Bros.. C. Quidor, Ernest Bros. 
and John D. Blauvelt. This company proposes to build its line over the same 
route as the Odell Comany. The other company is not yet incorporated, but it 
is said to be composed of out of town capitalists. They wish to build a trulley 
from Piermont along the river front and through Broadway in Nyack. 


Trade and Industrial Notes. 


W. R. BRIXEY sends us a unique reminder that the new year is upon us in the 
shape of a neat little case inclosing a fragrant cigar and a ‘‘small bottle’’ con- 
taining, we presume, the ‘‘best wishes’’ of the manufacturer of Kerite wire. 

THE BERLIN IRON BRIDGE COMPANY, of East Berlin, Conn., is building 
a new highway bridge for the Boston & Maine Railroad, at Somerville, Mass. 
The Long Island Railroad Company has also placed a contract for its new pier 
shed with the same company. ‘ 


THE ST. LOUIS IRON AND MACHINE WORKS. Main Street and Chouteau 
Avenue, St. Louis, are building four 30 by 54-inch 700-hp. heavy duty engines 
of the St. Louis Corliss type for the St. Louis Street Railway Company, and also 
a cross compound 26 by 50x48-inch 800-hp. engine for Kansas City, Mo. 

THE WATERTOWN STEAM ENGINE COMPANY. Watertown, N. Y., reports 
the sale of no less than 30 engines and boilers during the month of November. 
That the merits of their engines and boilers are widely recognized is attested by 
the wide range of territory covered by these sales, two of them being credited to 
Mexico. 

M. H. DEVEY, 160 North Fourth street, Philadelphia, is meeting with great 
success with his insulating compound cements, having a much larger demand 
than he is able to meet at present. and he hopes to get soon a much larger 
manufactory. The Government has the material now under consideration for 
adoption 

THE FOSTER ENGINEERING COMPANY, Newark, N. J., in a pamphlet 
of 40 pages. gives many facts worth knowing about pressure regulators and 
pump governors. The various types of this kind of apparatus manufactured by 
this company are well illustrated and described, and accompanied with com- 
plete directions for their installation and use. 

W. H. FLEMING, 393 Pearl street, New York, suffered from a fire on Christ- 
mas eve, which broke out in the factory where he manufactures his patent woven 
wire dynamo brushes. The damage amounted to about $1,700, only partially 
insured. We understand that the work will be carried on without interruption 
during rebuilding, other premises having been secured. 

THE FUEL ECONOMIZER COMPANY, of Matteawan, N.Y., in a large-paged, 
well printed and illustrated pamphlet, presents the merits of that world-wide 
known apparatus, the Green Fuel Economizer. Applied to 15,0000 boilers, and 
with a list of medals which forms almost a complete catalogue of the world’s 
exhibitions from 1851 to date, the claims made by the manufacturers are amply 
sustained. : 

THE TAYLOR-RICE ENGINEERING COMPANY, of Wilmington, Del., 
manufactures a large variety of appliances for measuring with the extreme 
nicety demanded by modern mechanics, and is also prepared to meet any re- 
quirement in the line of measuring devices of guaranteed accuracy for special 
uses. It issues a handsomely illustrated and very complete catalogue of its 
goods, which it will be pleased to mail interested parties. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, is offering something 
new in the Jine of an alternating current switchboard instrument made by the 
Whitney Company. The instrument is of a special form, with a large scale par- 
ticularly adapted for switchboard work. The frame and case is entirely of metal, 
and all connections are made at the back of the board. The instrument does 
not require recalibration and is not affected by external magnetism, and prom 
ises to be a winner. 

THE WHEELER CONDENSER & ENGINEERING CO., 39 Cortlandt street, 
New York, has perfected a new feed water heater of the double tube system, 
which has so successfully been applied toits surface condensers. The Wheeler 
feed water heater can be used either with condensing or non-condensing engines 
or may be used totake the exhaust steam from the pumps or auxiliary engines 
as desired. 

THE LANCASTER RAILWAY CONSRTUCTION COMPANY, Lancaster, Pa., 
has secured the contracts for building the extensions of the Reading Traction 
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Company’s system at Reading, Pa. The first line will be some fifteen miles in 
length, and work will be commenced at once, Everything will be up to the 
highest standard, and tne Medbury line m@terial will be used on the overhead 
line work. All material will be furnished by the Hubley Manufacturing Com- 
pany, of Lancaster. 

THE TRIUMPH ELECTRIC COMPANY. CINCINNATI. O., announces that 
it will, on the first of the year. open a New York office at No. 203 Broadway with 
Mr. J. A. Machado as manager. Mr. Machado is so well known in electrical 
circles that no assurance is necessary that any business intrusted to him will 
receive prompt and careful attention. This move will bring the enterprising 
Western firm into closer and more cordial relation with its Eastern trade, 
which has begun to assume considerable proportions. 


THE GOULDS MANUFACTURING COMPANY, Seneca Falls, New York, has 
issued a fourth edition of its special catalogue devoted to triplex and other 
types of improved power pumping machinery. The catalogue contains % pages, 
and is handsomely bound in cardboard. Several new designs of triplex and 
other pumps are here illustrated and described for the first time. A feature of 
the catalogue is the illustrations of the different applications in various kinds 
of work that have been made of Gould pumps, views being given of installations 
showing the situation and connections of pumps. 


W. C. STERLING & SON have received and are preparing for shipment an 
order for telegraph poles to go to Buenos Ayres, South America. The order 
was placed through W. S. Peaks & Co., of New York City. and will go to New 
York by car, then to London, Eng., by steamer, where they are transferred to 
a South American steamer, which will deliver them at Buenos Ayres. This is 
a trial order, and if poles go through safely and are satisfactory the Monroe 
Company is promised some large orders. The poles are inspected at Monroe 
and paid for, less the freight on arrival at New York 


THE PHILADELPHIA ENGINEERING WORKS, Limited, of Philadelphia, 
announce that they have completed contracts with the Laidlaw-Dunn Gordon 
Steam Pump Company, of Cincinnati, O., to furnish them with three 32x60 inch 
Philadelphia Corliss engines of the rolling mill type, to be used for gas compres- 
sors, which they furnished to the Carnegie Natural Gas Company. Also a pair of 
24x6¢ inch Philadelphia Corliss engines to be used for gas compressors, which they 
furnished the Pittsburg Natural Gas Company. Also a pair of 26x60 inch Philadel- 
phia Corliss engines to be used for gas compressors, which they furnished the 
Ohio Valley Gas Company. 

MR. C. E. SARGENT, of Chicago, so long identified with engine interests 
and so well known in these circles in the West, will, on January 1, become the 
representative in Chicago of the Ball & Wood Company, prominent engine 
builders of New York. Mr. Sargent’s headquarters for the present, at least, 
will be in the Home Insurance building. and we have no doubt that he will 
make for the Ball & Wood engine in the West ‘the same reputation and popu- 
larity it enjoys in the East. We “congratulate both of the interested parties 
upon the new arrangement. and are sure that Mr. Sargent will be glad to wel- 
come not only his many old friends, but new ones in his new headquarters. 


THE MIAMISBURG ELECTRIC COMPANY, Miamisburg, Ohio, announces 
that it closes this year’s business with very flattering results, having had a 
large trade in its batteries and increased output in the copper department. 
It states that reports from all over the country in reference to the Imperial dry 
battery have substantiated the claim which the company made some three years 
ago, that at last a successful dry battery had been found, and the fact that all 
batteries are made under the personal supervision of Wm. Burnley isa guarantee 
to the trade that they can rely upon the batteries to maintain the high standing 
they have made on the market. The Burnley cartridge battery manufactured 
by this company 1s claimed to be growing more popular every day, being largely 
adopted for telephone use. The company are putting on the market now what 
they call the No. 3 cartridge battery, to be used ‘in fa jar 6 by 8 inches. 
The fact that this battery has proved to be very economical for gas engine use 
shows that it is a very powerful battery. The company have some entirely 
new specialties which they will put upon the market in a short time. 

THE STROWGER AUTOMATIC TELEPHONE EXCHANGE, ‘The Rookery. 
Chicago,’® has, we are informed, expended nearly $175,000 in perfecting its au- 
tomatic switchboard, and offers assurance that it has been brought down to a 
corresponding state of perfection. Its system at La Porte, Ind., which has been 
reconstructed for metallic circuits, and with the automatic release, is claimed to 
be, by comparison, far superior to the manual mode of operation. Those inter- 
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ested would do well to write to any of the subscribers at that point, asking them 
for an unbiased opinion of the system, and that the information may be reliable, 
the Strowger Company suggests that such men be written to as the mayor of the 
town, Mr. E. H. Scott, Ex-Mayor. the postmaster, the manager of the electiic 
light plant, or the manager of the Postal Telegraph Company. These gentlemen, 
as well as other subscribers in other towns, will doubtless be glad to communi- 
cate the information desired, and it speaks well for the Strowger system that the 
company can thus freely refer the inquirers with confidence to those whose 
opinions will not be colored by any commercial interest. 


THE E. S. GREELEY & CO., 5and 7 Dey street, New York, on December 
23 were the victims of an extensive fire which occurred in their office and 
works at the above address. The fire originated in the hallways of the second 
floor, beween the flooring of that story and the ceiling below, and is supposed to 
have been occasioned by the drifting of the spark from a discarded cigarette 
or cigar through crevices in the floor, communicating fire to the dust and light 
particles of every description which. during a long period of years, had sifted 
through and found lodgment in the ceiling space, where it smouldered until 
burstiug into the flames8that were discovered shortly after midnight. From 
this point the flames worked downward into the large and variegated stock of 
the establishment, located on the store floor, and shot upward through the in- 
tervening stories to the Greeley factories on the sixth floor of the double build- 
ing, burning a flue of some 40 feet in diameter from bottom to top of the build- 
ings. The deluge of water necessary to put out the fire inundated the stock 
from one end to the other, and rained through the store floor and basement, 
packed with electrical supplies of all kinds, and accumulated in the sub-cellar 
to a depth of two or three feet, submerging the entire stock deposited in this 
part’ of the building and flooding the electrical test rooms and zinc casting de- 
partments located in adjoining premises. The damage to the property of the 
corporation is confined entirely to the stock, fixtures and building. all the books 
and papers being miraculously left unbarmed and intact, in no wise impairing 
the working effectiveness or records of the business, which went on a few 
hours after the fire had occurred as freely and uninterruptedly as if the disaster 
had never occurred, the corporation drawing upon its large reserve stock from 
adjacent warehouses to fill orders-without delay. No removal from the burnt 
premises is contemplated. The loss in stock, fixtures and machinery will prob- 
ably not exceed $25,000 to $30,000, and that on the building about $5,000, all of 
which is amply covered by insurance to four times the amount involved. 


MISCELLANEOUS NOTES 


THE HEALTH DEPARTMENT of the city of St. Louis celebrated the inaugu- 
ration of its electric ambulance car service on December 27, at 8 p. m., by 
entertaining a number of invited guests at the Union Station Cafe. 

MR. JOHN B. O’HARA, editor of the Western Electrician, was married at 
Rochester, N. Y., on December 27th, to Miss Margaret Anna Hickey. We offer 
our accomplished confrere and his charming bride our heartiest wishes for 
their matrimonial welfare, and feel sure that in this we also voice the senti- 
ment of the electrical fraternity which Mr. O'Hara has so faithfully served in 
the editorial chair. 


THE NORTHERN SOCIETY OF ELECTRICAL ENGINEERS OF ENGLAND 
elected at its annual general meeting. held December 10, 1894. the following 
officers: President, Mr. Henry Edmunds; past president. Dr. John Hopkinson, 
F. R. S.; vice-presidents, Mr. G. E. Preece and Mr. W. P. James Fawcus; 
honorary solicitor, Mr. John B. Parkinson; honorary treasurer, Mr. George J. 
Somerville; honorary secretary, Mr. John Darney. 


Business WWotices. 


WOVEN WIRE BRUSHES.—The Belknap Motor Company, of Portland, Me., 
are the patentees and manufacturers of the best woven wire commutator brush 
on the market. 

BATTERY CUT-OUT, CHEAP.—Sensitive, reliable, never requires attention. 
Gas lighting much improved by itsuse. Electric Supply Company, of 105 South 
Warren street, Syracuse, N. Y. 


Slustrated Record of Electrical Patents. 


UNITED STATES PATENTS ISSUED DECEMBER 25, 18%. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 


531,006. COMMUTATOR: Henry L. Bidgman. Blue Island, Ill. App. filed 
July 3d, 1894, A commutator comprising an insulating frame having 
flanges affording pockets and an electro-deposited filling of metal in said 
pockets affording the conducting portions of the comutator. 


531,301. MAGNETIC-ORE SEPARATOR: Charles G. Buchanan, New York, 
N. Y. App. filed May 12th, 1894. The combination of two horizontal mov- 
ing belts, occupying parallel horizontal planes, and whose direction of 
motion is oblique to each other, and means for varying the angle included 
between the respective axes of movement of the two belts. 


531,310. ELECTRIC CUT-OUT: Harry Hansen, Everett, Mass. Application 
filed January 23, 1894, An electric cut-out and box combined, consisting of 
a sunken box of insulating material having a face plate and detachable 
cover, said box having longitudinal and lateral insulated ribs, conductors 
connected by fuses to the line wires, and lamp wires connected to said con- 
ductors by means of binder posts and fuses. 

231,331. TROLLEY: Charles E. Powell, Philadelphia, Pa. Application filed 
October 31, 1894. A trolley rod for use on overhead electric railway systems, 

having a bracket at its upper end, in which is mounted a roller, the said 

bracket beiug provided with a fender consisting of two integrally formed 


outwardly projecting arms, one on each side of the roller, said arms having 
inclined upper faces and pins projecting from their outer ends. 


831,354. ELECTRIC CONDUCTOR SUPPORT: Johan M. Anderson, Boston, 
Mass, Application filed July 9, 1894. A support for electric conductors, 
comprising grooved end portions and an intermediate portion weaker than 
the said end porion,a bridge or anti-buckling device intermediate of the said 
portion, and re-enforcing the weaker intermediate portion of the support. 

531,365, CONTROLLING ELECTRO-MAGNETIC MACHINES: William I. 
Donshea, New York, N. Y. Application filed January 29, 1894. A method 
of controlling the electro-magnetic machines, which consists in exciting the 
field coil of such machine by connecting it to a source of current exterior to 
the machine itself, when throwing the machine into use, and before closing 
the armature circuit and converting it into a self-exciting machine before or 
wile throwing it out of use, whereby field discharge is accomplished grad- 

y- 

531,366. MEANS FOR CONTROLLING ELECTRIC LOCOMOTIVES: Ernst 

Egger and Ferdinand A. Wessel, New York, N. Y. Application filed May 17, 

1893. The combination with a constant speed electric motor, and with the 

wheels of an electric car, of conical pulleys, on the motor axle and car 

axle, respectively, and connected by a driving belt, a belt shifter 
for adjusting the belt along the length of the pulleys and means carried 
by the belt shifter for [automatically tightening the tautZand loose portions 
of the belt as the load increases, < 
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531,380. TROLLEY-CATCHER: Peter D. Milloy. Buffalo, N. Y. Application 


filed April 2, 1894. A troiley-catcher, consisting of a cylinderical barrel, hav- 
ing a weight anda compression spring acting jointly to draw down the rope 
when the bolts are released. 


531,383. TROLLEY: George T. Newhouse, New Albany, Ind, App. filed 


July 28, 1894. A trolley. comprising a pole. a fork, and connections be- 
tween the fork and pole included within tne limits thereof, and tending to 
maintain the fork and pole in their normal relations while permitting an 
oscillating movement of the fork. 


531,414. HINGE FOR ELECTRIC APPARATUS: Authur B. Davis, Elkridge, 


Md. App. filed May 12. 1894. A box to contain electrical instruments. 
and provided with a lid or cover; hinges having two leaves secured respec- 
tively to the box and cover; a pintle of non-oxidizable, malleable material 
expanded within the bore of joints of the hinge to fill the interstices there- 
of, and circuit wires in electrical connection with said leaves. 


531,421. ELECTRIC LIGHTING SYSTEM FOR RAILWAY CARS: Morris 


Moskowitz, Newark, N. J. App. filed August 10, 1894 A system for elec- 
trically lighting railway cars. in combination with the car wheel axle frame 
sections, having bearing portions. and bolts for securing said sections to the 


rr 
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No. 531,406.—COMMUTATOR. 


car wheel axle, a tube on the car wheel axle between the bearing portion of 
said frame sections, field mecnets on the outside of said frame-sections, 
springs connecting said fraii«-sections with the truck-frame, and room for 
more armatures arranged and wound on said tube and connected in series 


or tension. 


531,422. ELECTRIC ARC LAMP; E. J. Murphy, New York. N. Y. App. filed 


February 16th, 1894. The combination with a vertically movable upper car- 
bon carrying rod, and a shaft for moving said rod, of a brake wheel con- 
nected with said shaft, a brake strap applied to said wheel. two levers con- 
nected to opposite ends of the strap. and a magnet for operating one of said 
levers. 


531,423. INSULATOR: louis McCarthy. Boston. Mass. App. filed November 


19th, 1894, An insulator comprising a case having hvles or perforations 
there through. one or more connections within said case, insuating materia! 
adjacent said connection or connections. and a mass of insulating compo- 
sition applied exteriorly to the said case. interiorly thereof, around the con- 
nection or connections and extending through the said holes or perforations. 


531,424. KLECTRIC PLUG SWITCH: Augustus H. Palmer, Utica, N. Y. App 


filed Oct. 17th, 1894. The combination in a plug switch or ‘‘Jack.’* of a 
body or face-plate having a plug opening and a line-wire connection, a 
spring attached to the cab of the plate, and having a shoulder on its mov- 





No. 531,432.—STARTING ALTERNATING CURRENT Morors, 


able end, closing the plug opening against the plug. and also having a pro- 
jection through the face of the plate. by means of which the spring may be 
operated, and a conductor with which the spring will engage when the plug 
is removed. 


531,432, STARTING ALTERNATING-CURRENT MOTORS; Louis Bell, Boston. 


Mass. App filed March 12th,$1894, A method of operating an alternating 
current motor, supplied from a transformer, having a divided secondary 
coil, which consists in arranging the divided secondary coil in series to start 
the motor, and changing the relation to multiple, when the motor attains 


speed. 

§31,437. TROLLEY-WIRE BRACKET: Winfield $. Kline, Bolivar. O., and 
John B, Westhafer, New Philadelphia, O. App. filed October 17th, 1894, 
The combination of an arm and clips provided with set screws and a spring 
connection to the trolley-wire, 
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531,441. ELECTRIC RAILWAY: Charles"H. Macloskie, Schenectady, and Heury 


M. Brinerho, Matteawan, N.Y. App. filed. May 17th, 1894. The combination 
with a railway track and a vehicle thereon. of a conducting rail outside of 
the track, branch track and a bfanch conductor outside of the branch track. 
the main and branch conductors being separated by a mechanical break. 
and a supplementary section of conductor located near the switch on the 
side of the track opposite to that upon which the main conductor is located. 
the arrangement and location of tha parts being such that contact device 
makes contact with the conductors to preserve the continuity of the circuit. 


531.445. ELECTRICAL CONNECTION FOR RAILWAY RAILS: Arthur J. 
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Moxham, Johnstown, Pa. App. filed, June 2nd. 1894. A cross electric con- 
nection for railway rails, said connection consisting of a metal bar, having 
a flexible portion or portions, and having integrally secured to its ends por- 
tions of metal adapted to be welded to the track rails. 
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.450. CONDUIT ELECTRIC RAILWAY: Wiliam H. Swift. Boston. Mas. App. 


filed April 27th, 1894. An underground railway. sub-masonry enclosing a 
conduit, beams extending across said conduit and having centrally located 
sockets, chairs fitting inside sockets, a conductor rail supported by said 
chairs and castings forming an entrance for the trolley. 


.455. FUSE-BOX: Claude L. Ashley, Atlanta, Ga. Application filed April 


30, 1894. An automatic magazine fuse box controlled by gravity, said fuse- 
box consisting of a box containing several compartments, each cf which 
contains a binding post and a fuse wire, a contact plate. a spring contact 
point, guides and means for moving the box along the guides and means for 
stopping the same at the correct position. 


.617. AUTOMATIC RHEOSTAT. Rudolphus W. Hollis. Atlanta. Ga. Ap- 


plication filed April 30th, 1894. A rheostat comprising segments and aspring 
brush pivoted by the middle concentrically thereof. an electro-magnet 
in cicurit with the motor-field coils, an armature thereto. and means for 
connecting said armature with the rheostat lever operatively, a shunt-cir- 
cuit, including a switch, adapted to close said shunt-circuit after the ener- 
gizing of the magnet, and a switch adapted to open said circuit on the 
rheostat, being to full on. 





No. 531,499.—ELECTRIC LOCOMOTIVE FOR ELEVATED 
RAILWAYS. 


.614. ELECTRIC CABLE: Theodore Guilleaune, Cologne, Germany. App 


filed April 26th, 1894. A strand or bundle consisting of one or more pairs 
of flat wires or ribbons, each insulated from the other or others and each 
pair serving to convey flow and return currents in a closed circuit, the 
several wires or ribbons being laid flatwise against one another, and the 
whole group being then twisted together. 


499. ELECTRIC LOCOMOTIVE FOR ELEVATED RAILWAYS: Fritz 
Bernhard Behr, London, England. Application filed Feb. 27th, 1894. An 
electric Jocomotive for a single rail elevated railway, havinga pair of bogies, 
each consisting of a bogie frame carrying a pair of vertical runnivg wheels 
and a pair of horizontal guide wheels, and passenger compartments sup- 
ported on said frames, each of said vertical wheels being mounted between 
a pair of electro-magnets, and provided with coils and a commutator ou 
each of its faces to operate as an electric motor, 
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